


BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-1 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | o| 8| Surface El.. 1052.4 feet . 3 RN o =
3153 > §6 |=|<| 3|5 |E|E
£ 1 F| 2 | X split Spoon >l o| 288 [ |x| & 2| E|S5
s le| > el g| £o s 2| Q2|8 |3]|2
5] 2| 8 | CX shelby Tube 8| x o= S| s | 2|9 (3|%
S| E|¢E 8 52 |o|®| S| 5|88
E= A = o
o> I8 Rock Core 2 z cgu
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
- 5_
_10..
S 4-3-3
_15—
- i
0 20.0
] “"a|  Brown CLAYEY SAND with sandstone 7-4-3
A fragements, damp, loose to medium dense
R
— o
- A L .o
”s o
B o]  -more clayey (25.0' - 26.5")
X[ yey 3-5.9
o .
] o
L
A " - SPOIL/FILL -
- ﬂ X ;), ) -
30 t "
Completion Depth: 96.8 feet Remarks: Groundwater was first noted at a depth of
Date Boring Started: 12/1/00 approximately 35 ft. during drilling operations.
Date Boring Completed: 12/2/00
Engineer/Geologist: JEN/JTS .
pn?ject No.: ) C00553 Continued Next Page
] - . The stratification lines represent approximate strata boundaries. i i
L*IAD Englneerlng, Inc. In situations, the transitio% may bepSradual. Figure 1



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-1
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | 2| 8 | Surface El: 1052.4 feet < .8 21T L] =
g |18 | 7" 2 S% ||| | 2| E|E
elEl 2 Split Spoon 2lal 85 |13 |S|lE|[5|3
|2 = 2| ¢ g9 sl 2l=a|8l=z]|sg
al2e| 9 Shelby Tube 8| o sls| 281935 %
S|§|¢E 8 §¢2 |o|o|S|s|E|8
ol K B Rock Core 2 £ § a
MATERIAL DESCRIPTION
o .
L | K] .| BrownCLAYEY SAND with sandstone 5-6-15
o fragments, damp to wet, loose to medium dense
[ ] - o| - wifew coal fragments (30.0' - 31.5")
I e
- .. a
35 o
|  -wet @ 35 ft., w/some sub-angular sandstone
L e and shale fragments (35.0' - 36.5" 5-5-6 -
IR I RN
S
L. a
I e
- 40 ‘o ,
L X e 10-12-9
e
I e
] .. a
Sy
e
45 o - numerous sandstone fragments and some root
— S traces 11-9-8
o .’
— . . ’Q
F e
| .. a
e
. . Q
N AT 2-3-3
o .
| ] .. a
e
- e
] L
- 55 e , .
L. - brown sand lens (55.0' - 565.5")
| o 10-9-7
..o
-] ° - gray sandstone boulder (57.0' - 60.5")
] B ¥
S
] e - SPOIL/FILL -
-60 et
Completion Depth: 96.8 feet Remarks: Groundwater was first noted at a depth of
Date Boring Started: 12/1/00 approximately 35 ft. during drilling operations.
Date Boring Completed: 12/2/00S
Engineer/Geologist: JENNT _
Progject No.: ) C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. ;
l-am Englneerlng, Inc. In situations, the transition may bepgradual. Figure 2



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-1 £
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
.| 2| 8 | Surface El.: 1052.4 feet o _8 2T .| =
TS| @ % 88 R || 7| s|E|E
15 2 Split Spoon g g 5-(?6 3| %|0| |3 ;1;
= - — -
B | 2| 3 | X shelby Tube 8 | @ 2 g S1E191%8|%
(] =2 =
e |a c% B Rock Core o °-§ = § = |
MATERIAL DESCRIPTION
o 5072
I ..o Brown CLAYEY SAND with sandstone
I fragments, damp to wet, loose to medium dense
] | . /
E— R
I N R - SPOILJFILL -
65 o 65.0
- X[ = Brown and gray CLAYEY SAND to SANDY 10-14-19
[ CLAY with some sandstone fragments, damp,
- L dense to very dense
70 B
| X 19-21-21
- [ _
-75 |~
| X 11-34-39
—-80
B 8101 50 | ¢
| Brown SANDSTONE, medium hard, weathered,
friable
o gray, fractured (82.5' - 83.6") 836
VOID
-85
B (Partially Filled)
3 17 | 4
_90 .
Completion Depth: 96.8 feet Remarks: Groundwater was first noted at a depth of
Date Boring Started: 12/1/00 approximately 35 ft. during drilling operations.
Date Boring Completed: 12/2/00
Engineer/Geologist: JENIJTS )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
Lam Englneerlng, Inc. In situations, the ransition may bepgradual. Figure 3




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-1 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| ol 8 | Surface El: 1052.4 feet < 8 RN o
81 5|92 2 §c Ix|<| 3|85 |E|E
21512 Split Spoon g g E-E 3 i o|E|lS|3
Q — =1 o
% S| 5 | X Shelby Tube s | 2| B g 5121983
olas| E e 2z =« | 3|7
ol & B Rock Core 3 = g J |
MATERIAL DESCRIPTION
| VOID
91.5
i COAL, broken 92.9
L Gray CLAY SHALE, very soft to soft, becoming
sandier and medium hard with depth 100 | 70
95
96.8
| Bottom of Test Boring @ 96.8 ft.
400
105
- -
410~
415
420 -
Completion Depth: 96.8 feet Remarks: Groundwater was first noted at a depth of
Date Boring Started: 12/1/00 approximately 35 ft. during drilling operations.
Date Boring Completed: 12/2/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. i
Lqm Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 4



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-2
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £

Location: See Drawing No. C00553-1
[%)] . % N X
3 2| g Surface El.. 1052.4 feet < 52 <l l3lzlelz
ol Split Spoon g g B | 3|0lE|3]|3
Q = =] Q
& | 2| 3 | CXJ shelbyTube 8| & 2% g 51219123
o| 8| E P Q3 = &3l
o 2 B B Rock Core 2 = g
MATERIAL DESCRIPTION
- - Coarse COAL REFUSE
4.0
I =
. 5 e Brown CLAYEY SAND with sandstone
I fragments, damp, loose to very dense
Bl B
— e
— ..o
] B
e
10 -] ;). .
L X 4-5-5
e
Y
I e
I .
S
_.15 e
. . Q
E_— RS 4-4-4
o .
L AR
- - boulder (17.0' - 18.0")
-] [
I B
20 e
L X[ 6-5-6
..o
| A
] Y
oL
B = . 'O,
—25 o . : . \
AR - more clayey, with plant root traces (25.0' - 26.5")
H— "o 3-5-5
L
A - SPOIL/FILL -
] R
] Lo
. 'o. . - boulder (29.5' - 30.5")
-30 S -
Completion Depth: 101.9 feet Remarks: Groundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/4/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JENNJTS .
Project No.: C00553 Continued Next Page
- . . The stratification ines represent approximate strata boundaries. ;
w3lAD Engineering, Inc. In Situations. the transition may be graua, Figure 5



BORING C00553.GPJ 2/28/01

LOG OF BORING NO.DH1-2 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o| 8| Surface El.: 1052.4 feet o 8 21T o] =
o | S| @ s §6 |l el 21 5| E|E
2 - > | =< split Spoon e g 'ﬁ'ﬁ 5 i o E|35| 3
o = = Q
2 12| 3 | =X shelby Tube 3| & Q~ sl §|2|9| 2| =%
g2 E|E é’ o¢ ol | s 5|8
= o -1 o
[ B Rock Core g b (gu
MATERIAL DESCRIPTION
e
— .'a| Brown CLAYEY SAND with some sandstone 29-5-4
R fragments, damp, loose to very dense
S [
E— ny
- e
- 35 o . I
-l - boulder (35.0' - 36.0" 50/5"
A B
- ..o
| I
- ol - boulder (38.5'- 39.2")
] A
- 40 o . -
L - very clayey, w/possible slurry laminations
L X2 | @oo-415) 7-10-40
La
I A
I .. a
L
Y
_45 o . "
L X | 21-25-38
o - possible slurry laminations (46.0' - 46.5")
- [
I DA
] . a
e
-50 .ol  -wet, wipossible slurry fines @ 50.0 ft.
] 16-12-11
o .
| ] .. a
B
R RN - SPOILFILL -
| e
55 ’.‘_‘0 55.0
| | X[ —7] Brown CLAYEY SAND to SANDY CLAY with 24-12-28
- some sandstone fragments, wet, very dense
e
60 — . -
Completion Depth: 101.9 feet Remarks: Groundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/4/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
LAD Engineering, Inc.  in'Situations. the transition may be gradua. Figure 6




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-2
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
» . o o | X
. § 3 Surface El.: 1052.4 feet < s % ol . % 2|z £
& | F| 2| = spiitSpoon ol e ®E S5l ElS]|3
sle|z 2l g S0 2l 8 Slwo| &
2] 2] 8 | X Shelby Tube 8| o~ s| s 2|95 %
ol E| € 3 R4 |9 |81 5|8 |s
o|a & | I Rock Core (12 n-&? = g J|la
MATERIAL DESCRIPTION
| X[ =] BrownCLAYEY SAND to SANDY CLAY with 12-25-39
"-_7] some sandstone fragments, wet, very dense
- 65 _ ..
s 65.8 30-50/4"
] N . .
| |~ Brown SANDSTONE, medium hard, fine to
N medium grained, weathered, friable
- v
v
- Vvl
v
~70 avd 503"
B /\/ 75 | 48
= v
v
= v
avd
B \/\/ | -oray and brown with occasional carbonaceous
.75 o laminations (74.1' - 83.4")
V]
B v
N d 100 | 78
v
| v
v
= v
v
—-80 Nd
v/
B V]
v
B N4
B v
834
-85 VOID
B (Partially Filled)
B 26 | 23
—90
Completion Depth: 101.9 feet Remarks: Groundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/4/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 . Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
I-RIAD Engineering, Inc. In situations, the fransition may bepgradual. Figure 7




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-2 §
Project Description:  Big Branch Slurry Impoundment Investigation g
. T
Martin County, Kentucky £
Location: See Drawing No. C00553-1
2] . 7] * xX
= § S Surface El.: 1052.4 feet < g% o132l 2]
£ =12 Split Spoon 2 9 ﬁ!g 31 3|0 HERE:
Q2 = = (4]
&| 2| 3 | CX shelbyTube gl e | B («DE 512|S|3|%
Aal|s]| E & a2 =|€|3|&
| & B Rock Core 3 = g o
MATERIAL DESCRIPTION
i VOID
™ (Partially Filled)
B 94.4
95 Gray CLAY SHALE, very soft to soft, becoming
» sandier and medium hard with depth
B 97.5
~ NG ) N
A Gray SANDSTONE with shale laminations,
= N medium hard to hard, fine grained
98 | 98
00 v
v/
B V]
] Y 101.9
] Bottom of Test Boring @ 101.9 ft.
105
410
-
415
120 - -
Completion Depth: 101.9 feet Remarks: Groundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/4/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JEN/JTS
Project No.: C00553

The stratification lines represent approximate strata boundaries.

:am Engineering, Inc. In situations, the transition may be gradual. Figure 8



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-3
Project Description:  Big Branch Slurry Impoundment Investigation 5’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| el 8 | Surface El.: 1055.6 feet < _8 2N o] =
IR 2 Se R || | S| E|E
LI~ S5 [ > spltSpoon 2| a ®E = | ||| 3|32
s|le] = ¢ | o L0 [ = i = I )
a1 g| 38 XX shelby Tube 3| & %; 3 S| B o 5| %
o8| E & Q3 =| 2| 3|&g
o> I B Rock Core 8 = (;“ o
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
| o 2.0
o .
R .. a Brown CLAYEY SAND with sandstone
e fragments, damp, loose to medium dense
- R
|- 5 . ;). .
. .
| ] o .
Y
— o
. Lo
o .’
_10_ -
. Q
YN 6-6-9
o .
— ..o
R
e
I AR
15 e g
L. - trace coal fragments (15.0' - 16.5") .
I L. 5-4-2
e
I AR
] ..
L
- .. e
_20 . o. i .
T E 'c; 3-5-6
o .’
[~ - . . .0
| g
] Lo
S
—25 L
. . Q
| L 6-4-4
[~ o .
] ..o
L
] a -SPOIL/FILL-
] S
20 .. a " N
Completion Depth: 106.9 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/4/00 drilling operations.
Date Boring Completed: 12/5/00
Engineer/Geologist: JEN/JTS )
Project No.: o C00553 Continued Next Page
] . . The stratification lines represent approximate strata boundaries. ;
LRIAD Englneerlng, Inc. In situations, the gransition may bepgradual. Figure 9



BORING C00553.GPJ 2/27/01

LOG OF BORING NO.DH1-3 {mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
» . @ .|
" § o Surface El.: 1055.6 feet < < ;15’ ol . % gl ez
& |~ D | 5 split Spoon ol I ®E SISl E|S|3
clel= 2| g s© 2128l 8l=T] e
2| 2| 8 | X shelby Tube g8 | o~ 8|l daje|9I135]|%
SlE|E 8 g¢ |0|@| S s|&|s8
= © = o
ol 2 B Rock Core 2 5| %
MATERIAL DESCRIPTION
‘o . i
| | X | .| BrownCLAYEY SAND with sandstone 12-5-15
R fragments, damp, loose to medium dense
C ol [
] o - SPOIL/FILL -
| ] N
| o5 o 35.0
| | X[ =71 Brown CLAYEY SAND to SANDY CLAY with 16-24-23
-_7] some sandstone fragments, moist, medium
- ~..7| dense
B 40.5 17-50/5"
i Brown SANDSTONE, medium hard, medium
- grained, weathered, friable
568"
| - gray, medium hard to hard from 43.4 ft.
D - occasional carbonaceous laminations 9 | 71
- (46.9' - 54.6")
B - occasional iron stains ((53.8' - 55.7")
55
- 100 | 94
|- 0 . H
Completion Depth: 106.9 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/4/00 drilling operations.
Date Boring Completed: 12/5/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

3AD Engineering, Inc. In situations, the transition may be gradual. Figure 10



BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DH1-3 mm
Project Description:  Big Branch Slurry Impoundment Investlgatlon §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | o| 8 | Surface EL: 1055.6 feet < .8 2Tl o =
8| S| o , g S R || F|8|E|E
2152 Split Spoon g 5 B s|o|0|E|3|3
= - - -
2| 2| 3 | X sheloy Tupe 3 | & 2 (‘93 512819383
(] = =
o3 UE>)~ I B Rock Core o ﬂ-é = § - | o
MATERIAL DESCRIPTION
v .
| o Gray SANDSTONE, medium hard to hard,
N medium grained
B vd
B v
V]
- v
N4
-65 v
V]
i v | -iron-stained horizontal fracture @ 6.0 ft.
B o 99 | 85
V]
B v/
B V]
v - brown w/some iron-staining (68.9' - 70.1")
70 N4 and (70.6' - 71.1")
v
- v
v’
- v
v/
B vV
| v/
Y4
B v
75 A
B v/
Vv
B o 100 | 95
N4
— v“
d
B v/
- 80 v
v - modulus of rupture
| ~d (84.2' - 85.0") - 485 psi
v (85.4' - 86.0') - 346 psi
n Nd
v’
- Nd ! .
o - unconfined compressive strength
B A (83.9' - 84.2") - 6,100 psi
N (85.0' - 85.4') - 5,464 psi
—85 N
B v
v -iron-stained @ 87.5 ft.
| v/ 55 | 50
A 87.6
| VOID
-90 . .
Completion Depth: 106.9 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/4/100 drilling operations.
Date Boring Completed:  12/5/00
Engineer/Geologist: JENJTS .
Project No.: C00553 Continued Next Page
- B . The stratification lines represent approximate strata boundaries. ;
LRIAD Englneerlng, Inc. In situations, the transmo% may bepgra dual. Figure 11




BORING C00553.GPJ_2/27/01

LOG OF BORING NO. DH1-3
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| 2| 8 | Surface El.: 1055.6 feet o 8 21T 2| =
181D | = o 2 S8 |=|x|&F|&8|E|E
2 : 2 Split Spoon 2 8 8= 3| S| 0l €S =
= -— _— - 1
B | 2| 3 | X shelby Tube 8 | x 2% § 511983
ol 8| E 2 e3 =8|35 |
o| & BB Rock Core 5 5|8
MATERIAL DESCRIPTION
B VOID
91.5
- v/ .
% Gray SANDSTONE, medium hard to hard,
= o medium grained, iron-stained
B vd
\/\/\/ 70 | 56

- 95 95.4

B VOID

B 97.4

B Gray CLAY SHALE, very soft to soft, becoming

» sandier and medium hard with depth

76 | 64

100

B 103.5

i e o Gray SANDSTONE with shale laminations, 100 | 100

105 o medium hard, fine to medium grained

| Nd

v’

] 106.9

] Bottom of Test Boring @ 106.9 ft.

410

1415

- —

20 - -
Completion Depth: 106.9 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/4/00 drilling operations.

Date Boring Completed:  12/56/00
Engineer/Geologist: JENNJTS
Project No.: C00553

&21AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 12




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-4 :
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5| 2| 8 | SurfaceElL: 1054.9 feet - 8 23] . x
[%2} < e e R 2 E S
£ &1 2 | XX spitspoon §lg| B 313182853
o @2 — > -
2| 2| 3 | X0 shelby Tube A 2% g s|g|° ‘é i
al|ls| E & x 2 = | 2 =1 5
ol I B Rock Core 3 = 2 o
MATERIAL DESCRIPTION
- Coarse COAL REFUSE
- ] =< 20
o .
- . Brown CLAYEY SAND with sandstone
I fragments, damp, loose to medium dense
- R
L 5 e
- .
— — ' o' ° ]
..o
I e
[ ] N
", e
A - trace coal and organic fragments (10.0' - 11.5") 6.5.8
_— e -5-
I .. a
“La
I S
15 e 165
L. - mostly sandstone fragments (15.0' - 16.5')
R L°.. 14-12-6
Lo
I e
T ..o
A
[~ .. a
—20 "o .’
- ] ’ ‘o; 4-3-4
ey
] L. a
] S
| ] ..o
B
-25 PR
. . Q
| A 4-5-5
o . .
] ..o
- - SPOIL/FILL -
-1 T ‘,é - brown and gray, with trace coal, wood
I S fragments, possible slurry fines (30.0' - 31.5")
30 .. a —
Completion Depth: 106.7 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/6/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JENIJTS .
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

wAD Engineering, Inc. In situations, the transition may be gradual. Figure 13




BORING C00553.GPJ 2/27/01

LOG OF BORING NO.DH1-4
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o| 8 | Surface El.: 1054.9 feet Q .8 2T .| =
2158 | = s 3 55 |= |« |7|8|E|E
21E2 Split Spoon 2 g b sl |0|E|3 3
= — —_— > - =
2| 2| 3 | X Shelby Tube g | & 2% g slg|e g §
a|s| E & Q3 = | €3 |a
N BB Rock Core 2 E g
MATERIAL DESCRIPTION
e
| | X[ .a| BrownCLAYEY SAND with sandstone 13-8-7
o fragments, damp, loose to medium dense
C ] [
] o
- Y
35 o
o] -fewwood fragments (35.0' - 36.5")
| - 6-7-7
o .
L. Y
] AR
Y
I -
- 40 .o
L - brown and gray w/trace wood fragments
_— LC.. (40.0'-41.5" 5-6-6
.o
I R
I “.'a
i o - SPOIL/FILL -
..
45 = 45.0
[ | X[ =] BrownCLAYEY SAND to SANDY CLAY with 31-38-42
7] some sandstone fragments, damp, very dense
| b
50 T 50.3 504"
B v | Gray SANDSTONE, medium hard to hard, 100] 0
B N medium grained
V]
B \/ 0 g
o - coal band (50.3' - 50.7)
B v/
- 55 v
v - iron-stained, w/occasional carbonaceous
| }/ laminations (50.7' - 51.0")
| % 99 | 84
v
[ ~ \/\/ - iron-stained (53.2' - 53.5') and (54.0' - 57.0")
B N avd
0 v/
Completion Depth: 106.7 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/6/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JEN/JTS .
prfject No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. il
l.RlAD Englneermg, Inc. In situations, the transition may bepgradual. Figure 14



BORING C00553.GPJ 3/7/01

LOG OF BORING NO. DH1-4
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
.| 2| 8 | Surface El: 1054.9 feet i -8 21T L] e
2| S| a2 < se || & 8| EI|E
ol L Split Spoon e g B s|S|olE|[3|3
o = = o
& 12| 3 | OXI shelbyTube sl 2| 25 g 5121133
ol s E o Qs - | 2 S| &
o > I Rock Core @ 3 E g J|l
MATERIAL DESCRIPTION
v .
| o Gray SANDSTONE, medium hard to hard,
o medium grained
B V]
B v/
V]
| v/
| -iron-stained, w/occasional carbonaceous
65 v’ inclusions (63.4' - 68.0")
Vvl
B v - weathered, w/numerous diagonal fractures
v 100 | 69
N _ (65.8' - 67.4")
vd
B N
B V]
v/
_70 \/
v/
- vd
v
- vavd
v
B V7
B v
V]
B v/
75 N
| v .
| - unconfined compressive strength
B o (78.9' - 79.3") - 4,950 psi 100 | 100
A (83.2' - 83.8" - 3,291 psi
- v
V]
B v
| 80 vavd
v - modulus of rupture
R v (78.0'-78.7") - 280 psi
v (84.0' - 84.5") - 388 psi
| V]
v/
= N . - .
% - vertical fracture w/iron stain
= A (81.7' - 83.2") and (84.5' - 85.5")
_ .
-85 1 85.5
i VoiD 47 | 21
B (Partially Filled)
—90 —
Completion Depth: 106.7 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/6/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JENJTS .
prfject Now C00553 Continued Next Page
] . . The stratification lines represent approximate strata boundaries. i
I-RIAD Engmeerlng, Inc. In situations, the ransition may bepgradual. Figure 15




BORING C00553.GPJ 3/7/01

LOG OF BORING NO. DH1-4 ¢
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| o| 8 | Surface El.. 1054.9 feet Q .8 2T ] =
8|59 , 2 g'g R || F| 8| E|E
L 1= 3 | X split Spoon el a = s|S|olE|3|3
12| = > 1 C g9 > | 2 < Sl=] 8
g 2|32 X shelby Tube § 4 22 8 S| 2 ° |3 3
o| 8| E o = | = J | a
o & N B Rock Core o 3 = § Ja
MATERIAL DESCRIPTION
VOID
| © 91.1
Gray SHALEY SANDSTONE 91.8
i VoID
= (Partially Filled) 12 0
- 95
- 96.2
96.7
i Gray SANDSTONE /Lo lo
B Gray CLAY SHALE, very soft to soft, becoming
- sandier and medium hard with depth
93 | 89
00
103.9
B o 100 | 100
405 | Cray SANDSTONE with shale laminations,
o medium hard, fine grained
B V]
106.7
Bottom of Test Boring @ 106.7 ft.
410
415
20 —
Completion Depth: 106.7 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/6/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JENIJTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. i
w2AD Engineering, Inc. In Situations. the transition may ba gradua, Figure 16



BORING C00553.GPJ 2/27/01

LOG OF BORING NO.DH1-5 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5 | 8| 8 | Surface El: 1054.4 feet " .8 2 Sl =
(2] 2 S x ° £ £
£ 1'3 2 Split Spoon g 9 *@'-5 ; i o *qé § 5
Q@ - = Q
2|23 Shelby Tube 3 | & g3 § sl2l°|%|%
o @ [ &’ a3 s ] 15/ £
7| 2 BB Rock Core 3 = g J | a
MATERIAL DESCRIPTION
R Coarse COAL REFUSE
| ~ 2.0
o
- ..o Brown CLAYEY SAND with sandstone
o fragments, damp, loose to dense
- R
. 5] e
| Q[
] AR
.. a
I L
— - B T, '0.
DR
_10_4 - . . .
. . Q
L L 6-5-7
o .
I e
e
L.
T L
- 15 e -
L - mostly sandstone fragments (15.0' - 16.5')
| ° 5-7-6
‘Lo
] R
I T :o
D
] ..o
20 ° -1 - more clayey (20.0' - 26.5"
__— e 4-4-4
SR
I o
] e
] AREY
B
25 ".’a| - rootand plant traces (25.0' - 26.5)
] L. 11-8-4
o .
] ..o
R
] | -wet@300ft
e - SPOIL/FILL
-30 e - -
Completion Depth: 109.3 feet Remarks: Groundwater was first noted at a depth of 31.5 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/8/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

:RIAD Engineering, Inc. In situations, the transition may be gradual. Figure 17



BORING C00553.GPJ 2/27/01

LOG OF BORING NO.DH1-5 ¢
Project Description:  Big Branch Slurry Impoundment Investigation §,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | o| 8 | Surface El.: 1054.4 feet © .8 2T o =
e | 5| @ 2 Ss R ||zl 8| E|E
21512 Split Spoon §1g| s |3|=2|2|5|2]|3
Q= = (3}
E| 2| 3 | CXI shelby Tuve 3| & g § 5121933
o|&]| E & a2 = | &13lg
2| & E B Rock Core 2 = (3“
MATERIAL DESCRIPTION
—
| o] Brown CLAYEY SAND with sandstone 16-13-36
o fragments, damp, loose to dense
R
| 19| -boulder(31.5 -33.0
- ..o
-35 O
I 2 6-5-25
o .
] .. a
| o .’
..o
I R
40 e - trace coal fragments (40.0' - 41.0")
o g oAb 1-11-50/5"
‘Lo
I S
I Lo
- - boulder (41.0' - 43.5)
I - SPOIL/FILL - 450
-4 ; .
5 s 11-50/3"
I . Brown SANDY CLAY to CLAYEY SAND with
"] some sandstone fragments, damp, dense
- 50 : -
| X ] 17-20-21
iy 55.0
-55 _ BO73"
I A Brown SANDSTONE, medium hard, medium
N grained, weathered, friable
- vl
] v
Va4l
S v’
Vv
—60
Completion Depth: 109.3 feet Remarks: Groundwater was first noted at a depth of 31.5 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/8/00
Engineer/Geologist: JEN/JTS . ]
Project No.: C00553 Continued Next Page
[ . - The stratification lines represent approximate strata boundaries. ;
L%IAD Engineering, Inc. In situations, the transition may bepgradual. Figure 18



BORING C00553.GPJ 3/2/01

Project Description:

LOG OF BORING NO. DH1-5

Martin County, Kentucky

Big Branch Slurry Impoundment Investigation

triadeng.com

Location: See Drawing No. C00553-1
- | 2| 8 | Surface EL: 1054.4 feet - .8 22| | =
S I I - 3 g2 R || B| 8| E|E
&1~ | 2 | =] split Spoon | a == Sl E|LlE|S
£ |le| = 2! g £ © 1215l 8lsle
8| 2| 8 | CX shelby Tube 8|« 23 gls)|8 °l 3| %
o3| & « Q3 =&l 5|Z
ol B Rock Core 2 = g 3| a
MATERIAL DESCRIPTION
n \/\/ Brown SANDSTONE, medium hard, medium 100 }{ 100
N grained, weathered, friable
B V]
B v
v’| - gray, medium hard to hard from 60.6 ft.
| Ng
vavd
= v
65 | -diagonal fracture @ 65.2 ft.
B v/
V] 99 | 74
D \/\/ 9 - vertical fracture (66.6' - 66.9")
[ v
B V|
v
N %
70 NG - occasional carbonaceous inclusions
= N4 (67.5' - 86.1")
v/
- Vv
v/
B Nd
| v
V]
B v
75 \/
= v
d 99 | 99
= v
v
— v
Va4
B v
| 80 ]
v’ - modulus of rupture
N ~d (82.0' - 82.5") - 249 psi
v (84.0' - 84.6") - 275 psi
| Vv
v
B \/\/ - unconfined compressive strength
B |  (83.2'-83.7)-5920psi
85 N (84.6' - 85.1") - 4,230 psi
v/| - sandy shale band (85.4' - 86.1")
N N 86.1
= VOID
B - void sample (87.3' - 90.6') brown sand
= and gravel a1 | 30

—90

Project No.:

Completion Depth:

Date Boring Started:
Date Boring Completed:
Engineer/Geologist:

109.3 feet Remarks:

12/6/00 drilling operations.
12/8/00

JENNTS

C00553

Groundwater was first noted at a depth of 31.5 ft. during

Continued Next Page

t2LAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 19




BORING C00553.GPJ 2/27/01

Project Description:

LOG OF BORING NO. DH1-5

Martin County, Kentucky

Big Branch Slurry Impoundment Investigation

triadeng.com

ri

Location: See Drawing No. C00553-1
.| 2| 8| surface El: 1054.4 feet < -8 232 =
81219 . e R || F| 8| E|E
ol I 2 | & spilit Spoon g 9 b slS|0]E|S =
22| 3| =X shelby Tube sle| 8 [s|&|2l9]%8)%
o | EE 3 6 2 6|9 | s sg|&|s
I & I Rock Core x n-&? 5 ‘gﬁ:‘ - a
MATERIAL DESCRIPTION
| VOID
(Partially Filled)
—-95
B 96.4
B Gray CLAY SHALE, very soft to soft, becoming
- sandier and medium hard with depth
| 50 | 34
00
i 103.6
B v’ . .
1 Gray SANDSTONE with shale laminations,
05 o medium hard, fine to medium grained 100 | 100
- Va4
v
n a4
v
— V|
v’
B v 109.3

Bottom of Test Boring @ 109.3 ft.

20

Project No.:

Completion Depth:
Date Boring Started:
Date Boring Completed:
Engineer/Geologist:

109.3 feet Remarks:

12/6/00 drilling operations.
12/8/00

JENJTS

C00553

Groundwater was first noted at a depth of 31.5 ft. during

L3AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 20




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-6 ;i
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky g
Location: See Drawing No. C00553-1
.| | & | Surface EL: 1051.4 feet < 8 LI | =
8| S| @ . s¢g R e| T s|E|E
< 'q—, 2 | XX split Spoon 5 8 *@g 31310 *S‘ = g
5| 2| 3 | CXI shelbyTube gl & | g g 5|12|°|%8|%
al|s| E i) $3 Sl T | ®
RS B Rock Core (14 5 = g J|
MATERIAL DESCRIPTION

E_— Coarse COAL REFUSE

- 5._

_10_

-

_.15__

_20_

_25_

_30— - -
Completion Depth: 99.8 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/8/00 drilling operations.

Date Boring Completed: 12/8/00
Engineer/Geologist: JEN/JTS .
Progject No.: i C00553 Continued Next Page

] . R The stratification lines represent approximate strata boundaries. i

wMAD Engineering, Inc. In Situations, the transition may ba gradua, Figure 21
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BORING C00553.GPJ 3/2/01

Project Description:

LOG OF BORING NO. DH1-6

Big Branch Slurry Impoundment Investigation

Martin County, Kentucky

triadeng.com

ri

Location: See Drawing No. C00553-1

| o] 8 | Surface El.. 1051.4 feet - 8 22| =
2 S| @ < o9 X | z| & E| E
2 lq—, 2 Split Spoon g CDJ ‘a-g s|3|o|E|3]|2
Q9 = = Q
S| 2| 3 | X shelbyTube g | & g5 g 512|938 %
o8| & & a3 = |83
o| > I ¥ Rock Core 5 £ é‘,
MATERIAL DESCRIPTION
— Coarse COAL REFUSE
L 35 -] = 35.0
L o] Brown and gray CLAYEY SAND with sandstone 8-8-11
o fragments, damp, loose to dense
C ] [
I 0B
S ..
R
4O | -wet@40.0tt
- o 75 17 | 46 | 37
| | - shelby tube (40.0' - 42.0") brown and gray
— o silty to clayey sand with sandstone fragments
.. a
] D
45 " . :o
. - shelby tube (45.0' - 46.0') large sandstone
L ] I fragment with some silty sand
[ | |
L
..o
-0 o - mostly sandstone fragments ( 50.0' - 61.5')
] ..o 8-8-10
-
] .. a
I R
] ..o
R
. . Q
L 11-25-24
o .
| ] ..o
Ny
- L a - SPOILJFILL -
T R
50 L .o - .
Completion Depth: 99.8 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/8/00 drilling operations.
Date Boring Completed: 12/8/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page

31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 22




BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DH1-6 :mm
Project Description:  Big Branch Slurry Impoundment Investigation E,'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
a rface El.. 1051.4 feet ° 3 2|2 -
g | &g | SureceEl: 108 2 §% |=|<|z|3|E|E
£ =2 ><] split Spoon 2 9 *a-g s|3|o|E[3]|3
1= = L
£ 2| 3 | OXI sheibyTube s|le| %, [g|l5|2/C|3|3%
3|8 3 B Rock Core 4 23 © = | & 5la
P 5 o @ |2
MATERIAL DESCRIPTION
—
L o]l Brown and gray CLAYEY SAND with sandstone 9-10-11
o fragments, damp to wet, loose to medium dense
R
E— e
] .°| - trace coal fragments (60.0' - 61.5)
65 X ?, .
| X[ 12-18-14
o .
I Lo
R
I - SPOIL/FILL -
I g
70 o 70.0
L X[ = Brown CLAYEY SAND to SANDY CLAY with 19-25-26
[ some sandstone fragments, damp, dense to very
- . dense
- 75 o
= 24-49-50/6"
-80 =
L X 35-36-24
-85 -
L - 9-15-19-27
| - 20-40-50/3"
- - 88.3
B COAL SLURRY
90
Completion Depth: 99.8 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/8/00 drilling operations.
Date Boring Completed: 12/8/00
Engineer/Geologist: JEN/JTS .
Progject No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. iy
wAD Engineering, Inc. In Situations the transition may be gradua, Figure 23




LOG OF BORING NO. DH1-6 £
Project Description:  Big Branch Slurry Impoundment Investigation E,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
‘ °
.| | & | SurfaceEl: 1051.4 feet \o .8 g ol I z
Q (2] e <3 3 ° c
£ E 2 Split Spoon = g ﬁ-g % 2 g % § 5
QL = = 4]
22| 3 | OX sheloyTube 3| & g5 g 512193 %
ol|as| E o az = | 2 = 5
s | & I ¥ Rock Core 4 k- 5|3 J|la
MATERIAL DESCRIPTION
90.2
B COAL 90.
?_ 98 | 45
B Gray CLAY SHALE, very soft to soft, becoming
- sandier and medium hard with depth
95
i 100 | 42
| 98.1
- % Gray SANDSTONE with shale laminations,
00 medium hard, fine to medium grained 99.8
] Bottom of Test Boring @ 99.8 ft.
405
410
115
420 - -
Completion Depth: 99.8 feet Remarks: Groundwater was first noted at a depth of 40.0 ft. during
Date Boring Started: 12/8/00 drilling operations.
Date Boring Completed: 12/8/00
Engineer/Geologist: JEN/JTS
Project No.: C00553

BORING C00553.GPJ 2/27/01

The stratification lines represent approximate strata boundaries.

3NAD Engineering, Inc. In situations, the transition may be gradual. Figure 24



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-7
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[%)] . a N R -
. § S Surface El.: 1052.1 feet < g% <l l3l2l2]s
L& | F| S| = splitSpoon [l e ®E SIS |5 |53
slel= e s© 125181l =2|¢
32| 2| 8 | CXJ shelby Tube § © %; 5 S|e19132|%
o3 '% I B Rock Core x n.g z § 4| a
MATERIAL DESCRIPTION
S Coarse COAL REFUSE
|- 5...
_10_
_15_
_.20_
__25—ﬂ
[
_30_
Completion Depth: 100.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/8/00 drilling operations.
Date Boring Completed: 12/9/00
Engineer/Geologist: JEN/CEM
p?fjiﬁerﬂof °1o8® C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

:am Engineering, Inc. In situations, the transition may be gradual. Figure 25



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-7 &
Project Description:  Big Branch Slurry Impoundment Investigation g
. o
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| ol 8 | Surface El.: 1052.1 feet © .8 S5 EEoR U
S| a 2 SS | R|s|F|8|E|E
2lE 2 Split Spoon 2 g < 51313 HERE
Q@ —- & o
Sl 2| g | CX sheby Tube glael| s |s(&5([2|2|3|%
8 [3:4 IS l:l Rock C & & § o @ *_(g 3] g &“
2 ore 2 5 (;u
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
- =<, 32.0
o .
] ..o Brown CLAYEY SAND with sandstone
o fragments, damp, loose to very dense
- R
35 ] . 'o. .
L X[ 14-8-5
] e
e
— o
R ..o
e
. Q
| ] o 8-7-6
o .
. Y
N
Lo
I DA
L 45 . ja
L - very clayey (45.0-51.51.)
I R 4-4-4
S
I e
] ..o
B
- ..o
50 © | -with some plant roots ( 50.0 - 51.5 ft. )
I .o 4-4-5
ey
- .. a
I e
| ..
R
55 ol -wet@55.0ft.
| X 14-24-26
o - .
| .. a
DR - mostly sandstone fragments ( 55.0 - 56.5 ft. )
I - SPOIL/FILL -
| L
L 60 ..o " N
Completion Depth: 100.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/8/00 drilling operations.
Date Boring Completed: 12/9/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
w3AD Engineering, Inc. In Situations. the transition may be gradua, Figure 26



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-7
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | g| 8 | Surface EL: 1052.1 feet < .8 212 2] =
2 | @ < o9 x e & o) £ £
S 1E |2 | B split Spoon elal B |[3|S|S5|€|3)|3
PER T 2| o o0 188l sl8l=]|e
2| 2| 8 | X shelby Tube g | & 2~ s| 8|12 |9|3| %5
S5 € 8 ¢ |62 | S| 5| &8
|l g3
N B Rock Core g £ g
MATERIAL DESCRIPTION
—
_— o] Brown CLAYEY SAND with sandstone 5-13-11
o fragments, damp, loose to very dense
B a
-l [ - SPOIL/FILL -
- Y
65 , 0_ 65.0
L — Brown CLAYEY SAND to SANDY CLAY with 8-15-16
- some sandstone fragments, damp, dense to very
7 . dense
70 .71 -boulder @ 73.7 f.
_—_— L 19-22-27-4(Y
e 1-26-64-50/2"
-75 -
- -] 21 | o
80 _—
: T 14| 0
-85 e
—~ 85.7
COAL
= 94 | 0
- 90
Completion Depth: 100.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/8/00 drilling operations.
Date Boring Completed: 12/9/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

1AV Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 27
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LOG OF BORING NO. DH1-7
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
o | 8 | Surface El.. 1052.1 feet . 3 2T ol =
e Q xX c =
3| S| @ 2 S¢S || &| 8| E|E
21El 2 Split Spoon 2 9 b s|n|o|5|3|32
22| 3| = shelby Tube gle| o [s|&|2|°|2)|3
SlE| € 8 g2 |02 | S| 8| 85|
|l g3 | &
ol & I B Rock Core 2 = g
MATERIAL DESCRIPTION
| COAL
| 92.0
- Gray CLAY SHALE, very soft to soft, becoming
sandier and medium hard with depth
-95
100 | 68
B 99.5
100 . Gray SANDSTONE with shale laminations, 100.4
- medium hard, fine grained
] Bottom of Test Boring @ 100.4 ft.
405
10
415
"
&L
]
5420
@| Completion Depth: 100.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
g| Date Boring Started: 12/8/00 drilling operations.
o| Date Boring Completed: 12/9/00
| Engineer/Geologist: JEN/CEM
gl Project No.: C00553

21AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 28




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-8 :
Project Description:  Big Branch Slurry Impoundment investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| e| 8 | Surface El: 1053.2 feet - _8 21| o =
8l S| @ K Se || 5| 8| E|E
2182 Split Spoon e 9 *5-(% 3 i S|E|S|3
Q = b= ©
& || 3 | CX shelbyTue sl | 23 g s|2lC|8|%
(a] ] £ &) a3 = 2 5 o
vl I B Rock Core 5 5|8
MATERIAL DESCRIPTION
_ Coarse COAL REFUSE
L s =< 5.0
T ‘o Brown CLAYEY SAND with sandstone
o fragments, damp, dense to very dense
e
—_— e
| BN
ey
_10— -
. . Q
— o
T ..o
| L
.. a
ol 1
15 -] i . :o.
S
..
I o
] o
o .’
La
_20_. o .
. (W
B
- . a
T ey
] .. a
e
_25__‘ - i . . .
. . Q
| g
| ] “La
L
. Lo
‘Lo - SPOIL/FILL -
] I
30~ AL .o o
Completion Depth: 105.1 feet Remarks: Water was noted at a depth of 82.0 ft. upon drilling
Date Boring Started: 12/11/00 completion.
Date Boring Completed:  12/11/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
LRIAD Engineering, Inc. In situations, the transition may bepgradual. Figure 29



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-8 £
Project Description:  Big Branch Slurry Impoundment Investigation g
. °©
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | 2| 8 | Surface El.. 1053.2 feet - _8 22| | =
@ &l o < o Q 3 e 3 g £ £
£ : 2 | ] split Spoon g 8 E;ﬁ 3| 5|0|E|S .‘_:')
£ | 2| 3 | X Shelby Tube gle| e |s|&s|l2lo|2|%
g|E| ¢ g g2 (o] | 2|8|5|8
= b= 3
ol B Rock Core 3 = ,;u a
MATERIAL DESCRIPTION
GO
- .. a Brown CLAYEY SAND with sandstone
R fragments, damp, dense to very dense
B 15N
I o
- ..
e
35 -
. Q
I By
T .o
| e
e
I R
- 40— X . :o
| s
..
] e
I Lo
B
.. a
- 45— ;), .
] L ‘a
SNy
B I . 3 .Q
] -
| ] .. a
Lo
|50 2
. . O
_— 17-15-23
o . .
| ] .. a
R
] " - SPOIL/FILL -
. e
B .o 55.0
55 Ell 26-50/1"
I L Brown CLAYEY SAND to SANDY CLAY with
[-_7] some sandstone fragments, damp, very dense
60 - -
Completion Depth: 105.1 feet Remarks: Water was noted at a depth of 82.0 ft. upon drilling
Date Boring Started: 12/11/00 completion.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
I.RIAD Engmeerlng, Inc. In situations, the transitiopn may bepgradual. Figure 30



BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DH1-8
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
4 | Surface El.: 1053.2 feet o 8 =2 | -
3|88 rface 0 > §6 ||| 31 5| E|E
£ =1 2 | = splitSpoon 2| a §E 121818153
£|lals 2|1 82 | 3| s5|2|8|2|2
a|gl 8 X shelby Tube 3 & 23 8 S181232|%
o8| &g & a3 = | 2|3 |
ol B Rock Core 2 = g o
MATERIAL DESCRIPTION
. | X7 Brown CLAYEY SAND to SANDY CLAY with 28-26-32
[.-7] some sandstone fragments, damp, very dense
| o5- = 65.0 -
- v N Brown SANDSTONE, medium hard, medium to
N coarse grained, weathered, friable
i o 92 | 73
v
| Ng
V]
- N
70 | -high angle fracture ( 67.0 - 67.6 ft.)
— v’
vavd
i \/‘/ [ -with occasional diagonal fractures
| % (67.6-68.7 ft.)
B ]
v/ -gray (67.6-84.21t.)
| 5 V]
o 102 | 89
B \/\/ - modulus of rupture
B A (79.5'-80.1) - 344 psi
o (83.0' - 83.8") - 398 psi
B v
| v/
vl - unconfined compressive strength
80 v (81.2'- 81.7') - 5,700 psi
V' (82.6'- 83.0') - 4,125 psi
» v’
V]
B J\/ -void (84.0 - 84.2 ft.)
B v’
N4
B v’ | -grayshale (84.2-85.01t.)
a5 A ( 85.0
- VOID
3 - void sample (85.0' - 91.4") brown sand
| and gravel
90 —
Completion Depth: 105.1 feet Remarks: Water was noted at a depth of 82.0 ft. upon drilling
Date Boring Started: 12/41/00 completion.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/CEM ]
Project No.: C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. ;
wAD Engineering, Inc. In Situations. the transition may be gradua. Figure 31




LOG OF BORING NO.DH1-8 £
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[%)] . @ ° X
- § 3] Surface El.: 1053.2 feet < < % <. 2| = = |z
& =2 Split Spoon g 9 ‘E‘g 313 o ﬁ 5|3
Q - = (8}
gl2|3 Shelby Tube 3| & g3 g 5121|383
al|s| E & Qs - | 2 21 8
2B - I B Rock Core E% 5 g - a
MATERIAL DESCRIPTION
100§ 90
VOID
B (filled w/sand and gravel)
95 95.3
B Gray CLAY SHALE, very soft to soft, becoming
[ sandier and medium hard with depth
100
100 | 94
L 104.3
105 v Gray SANDSTONE with shale laminations, 105.1
] medium hard, fine to medium grained
- Bottom of Test Boring @ 105.1 ft.
410
4151
20 —
Completion Depth: 105.1 feet Remarks: Water was noted at a depth of 82.0 ft. upon drilling
Date Boring Started: 12/11/00 completion.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/CEM
Project No.: C00553

BORING C00553.GPJ 2/27/01

The stratification lines represent approximate strata boundaries.

oAD Engineering, Inc. In situations, the transition may be gradual. Figure 32



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-9 ¢
Project Description:  Big Branch Slurry Impoundment Investigation :s:
Martin County, Kentucky £
Location: See Drawing No. C00553-1
(%] . 9 ° X -
- § o Surface El.: 1051.1 feet < g% o132l 2]
L [~ |3 | =] split Spoon el a 5 E S|l S8l el 5|3
|2z 21 a £ 21 2|=sl8l=2]e8
5|2l 2 X shelby Tube § 4 23 8 S|8¢ R
Qa3 % B Rock Core 14 &g = g g9
MATERIAL DESCRIPTION
_— Coarse COAL REFUSE
- 5_
_10_
- 15
- ]
_.20_
_25..
-30- —
Completion Depth: 104.8 feet Remarks: Water was noted at a depth of 29.0 ft. upon drilling
Date Boring Started: 12/12/00 completion.
Date Boring Completed: 12/12/00
Engineer/Geologist: JEN/CEM
Progject No.: ) C00553 Continued Next Page
. . The stratification Ii t imate strata boundaries. :
t3lAD Engineering, Inc.  in'situations the transition may be graduat. o Figure 33



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-9
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
[%2) . q"; L X
5 § S Surface EL.: 1051.1 feet < 55 slol3lglels
& | =1 2 | & split Spoon el a ®E Sl la| |53
sle|= S|l g| S0 s |12 |92 |35zl
2| 2| 8 | X Shelby Tube 3| x o~ 88| 2|9 35| %
SlE|E 8 g8 |o|v|S|z|&|g8
= -3 |
| > K B Rock Core 3 = ;;u a
MATERIAL DESCRIPTION
- Coarse COAL REFUSE
_35_.
_40_
~45_
50 - wet @ 50.0 f.
| 55| - 55.0
A A Brown and gray CLAYEY SAND with sandstone
o fragments, damp to wet, medium dense to very
- dense
. O
" o - SPOIL/FILL -
T .. a
o T
Completion Depth: 104.8 feet Remarks: Water was noted at a depth of 29.0 ft. upon drilling
Date Boring Started: 12/12/00 completion.
Date Boring Completed: 12/12/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

[ . . The stratification lines represent approximate strata boundaries. :
Lam Engineering, Inc. In situations, the fransition may bepgradual. Figure 34



~—

BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-9 mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
2] . 3 o | R
e El.: 1051.1 feet o o N
|8 g | Sume 2 5% |s|e|x|5|2|E
2 1= 2| B spitspoon §lg!| 85 |T|=2lo|5|3|32
L = = o
§ 2| 3 Shelby Tube gl | e g 518lc|3|%
Q 3] =2 L]
S 18| & | I RockCore & L5 AN
MATERIAL DESCRIPTION
—
. |V | .a| Brownandgray CLAYEY SAND with sandstone 15-11-16-1§
o fragments, damp to wet, medium dense to very
B R dense
I VA S 14-21-18-18
o . )
= ..
[ 65 ‘ o 2 16-15-14-15
. Qa
i "o .’ -Dboulder @ 66.0 ft. 5073
] Y
i e
ol - mostly brown @ 68 ft., witrace coal fragments
AV B Y e ¢ 37-15-47-24
o .
- 70 . :o
o
I L 9-18-14-37
Q
B ol . d i ts (70.0' - 74.0'
| : ’ : ‘O, w/trace wood fragments ( ) 1b-17-28-50/3"
L. - SPOIL/FILL -
N °, 74.0
751 W || =] Brown CLAYEY SAND to SANDY CLAYwith 35-39-46-42
7] some sandstone fragments, damp, very dense
L N ET 24-38-39-50/4"
_— :_: 16-27-44-42
-80 ]
| oy 31-36-55-54
i | -boulder @ 82 ft. 50-82/6"
L85 : .
i o 10| 0
-90 — —
Completion Depth: 104.8 feet Remarks: Water was noted at a depth of 29.0 ft. upon drilling
Date Boring Started: 12/12/00 completion.
Date Boring Completed: 12/12/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
™ . . ~ The stratification lines represent approximate strata boundaries. i
l-am Engineering, Inc. In Situations. the transition may bepgradual. Figure 35



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-9 i
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | 2| & | Surface El: 1051.1 feet - .8 21T o =
8| & @ < 8o R | ||| E|E
< 'q—) 2 Split Spoon g 8 *aﬁ s|s|0|E|3)|3
Q@ = s o
22| 8 | X shelby Tube 3| & g5 g 5121933
0| s E & QE =| 213 |&
ol 2 B Rock Core 2 = g o
MATERIAL DESCRIPTION
Brown CLAYEY SAND to SANDY CLAY with
some sandstone fragments, damp to wet, very
dense 92.5 56 0
- trace coal fragments @ 92 ft. /]
Gray CLAY SHALE, very soft to soft, becoming
sandier and medium hard with depth
101 | 91
101.0
Gray SANDSTONE with shale laminations,
medium hard to hard, fine to medium grained
104.8
] Bottom of Test Boring @ 104.8 ft.
410
415 -
-
20 —
Completion Depth: 104.8 feet Remarks: Water was noted at a depth of 29.0 ft. upon drilling
Date Boring Started: 12/12/00 completion.
Date Boring Completed: 12/12/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _ :
- . . The stratification lines represent approximate strata boundaries. ;
I-*IAD Englneerlng, Inc. In situations, the {ransitian may bepgradual‘ Figure 36



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-10
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| g| & | Surface El: 1052.1 feet < .8 212 o=
$|127| 8 i g8 R | e | sl EI| E
£ : 2 | ] split Spoon g 8 g 3| s |O]|E]|3 g
K= B4 — -
22| 3 | OX sheibyTube g | & 2% g S1B19|3|%
] [J) = -
ola (% N 1 Rock Core @ D'% & § e
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
- 5_
- 10 —
- 1 5 .
[ < 17.0
o .
I “a Brown and gray CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
1B
20 o
I " a
] o
.o
_— o
I Y
o .’
_25_ e
. Q
I o
| ] "
o .’
“a - SPOIL/FILL -
] o
-30- —o T i
Completion Depth: 109.9 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/13/00 drilling operations.
Date Boring Completed: 12/13/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

- . . The stratification lines represent approximate strata boundaries. :
Lam Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 37



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-10 §
Project Description:  Big Branch Slurry Impoundment Investigation §,’ L AD
Martin County, Kentucky £
Location: See Drawing No. C00553-1 X
- | g| 8 | Surface El: 1052.1 feet < 8 212 =
25|92 . 2 S¢S R|e|F| 8| E|E
2 =2 Split Spoon “>Z" 9 b 3 |0l E = 3
g|e ‘_é X Shelby Tube g | & gg, 8 S| E % 3|3
o & | LW Rock Core x “'% E g -
MATERIAL DESCRIPTION
‘o .
] e Brown and gray CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
R
— L
M FE
L 35 R .o' .
. . Q
- ] A '0, .
ML N
i B
B
i A
- 40 . . :o
o .
ol (8
[ L
] “a
e
ol 1
| 45 o
| ] e 29-13-12
o
C ol [
I ;>‘ .
IR R RN
e
%0 el -wet@50.0 .
| o 6-7-7
o .
I I
N
- [
i ';’: -
55 e
X e. 15-13-13
. . Q
. S
] [
e - SPOIL/FILL -
] - ‘a
Completion Depth: 109.9 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/13/00 drilling operations.
Date Boring Completed:  12/13/00
,E?(?,-Zﬁe{,’f :eOIOQISt’ é%%légg M _ Continued Next Page
CRAAD Engineering, INC.  hsivstors e Farshos mey o pobiar o o o ooee Figure 38



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-10 §
Project Description:  Big Branch Slurry Impoundment Investigation §’l
Martin County, Kentucky £
Location: See Drawing No. C00553-1
(%] . 3 * X
y § S Surface El.: 1052.1 feet < 55 <l 3222
e 2 Split Spoon 2 = 55 |S|3|o|E|S]3
K] = b= )
S| 2| 3 | O sheloyTube gl x| o g S121¢|3|%
@ ] g !«
S 18| 5| IR RockCore ¢ ﬂé = § = -
MATERIAL DESCRIPTION
"o .
| ] X | .| Brownandgray CLAYEY SAND with some 18-19-25
o sandstone fragments, damp to wet, medium
- R dense to dense
. Q
- e - SPOIL/FILL -
] S
65 o 65.0
| | X[—="] Brown SANDY CLAY to CLAYEY SAND with 13-20-31
7] some sandstone fragments, damp, medium
— . .7| dense toverydense
70 _ 4
| . 23-36-47-28
N[ 18-15-10-11
-754 X L7 12-17-9-9
X 770 20-16-50/4"
v/ . .
= Brown SANDSTONE, medium hard, medium SO
o grained, weathered, friable
B \/% 88 | 33
—80
V] 80.6
VOID
i - void sample (80.6' - 85.7") brown silty 1510
= sand with rock fragments
-85 7.2% gravel
82.6% sand
B 10.2% silt and clay
90 - -
Completion Depth: 109.9 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/13/00 drilling operations.
Date Boring Completed: 12/13/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

- R . The stratification ines represent approximate strata boundaries. ;
l.%lAD Englneerlng, Inc. In situations, the fransition may bepgradual. Figure 39



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-10 §
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | o| 8 | Surface El: 1052.1 feet < .8 RN .| =
g8l a| ] 2 S¢ || &| 8| E|E
212 Split Spoon 2 = 8BS 3| 3|0 E|3|3
K= - e =1
518l 8 X Shelby Tube § & g~ g <‘,,:" g 3 '§_ &
aols| E & ez =& 3|F
ol > I N Rock Core 2 = g a
MATERIAL DESCRIPTION
o031 37| 7
% SANDSTONE BOULDER :
- 91.3
B VOID
B 94.4
95 Gray CLAY SHALE, very soft to soft, becoming
n sandier and medium hard with depth
100 100 | 80
4,
05 _ 104.9
| \/ Gray SANDSTONE with shale laminations,
N medium hard, fine grained
B a4
s 100 | 94
B v
B v
V]
109.9
10
] Bottom of Test Boring @ 109.9 ft.
415
1420 - -
Completion Depth: 109.9 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/13/00 drilling operations.
Date Boring Completed: 12/13/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _
- - . The stratification lines represent approximate strata boundaries. ;
I.R"\D Englneerlng, Inc. In situations, the fransition may bepgradual. Figure 40



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-11 ;N
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | o| 8 | Surface El.: 1057.8 feet . .8 2T o=
S| @ < Sg |l e| &I 8| E|E
£ ; 2 Split Spoon g 8 = ﬁ 5 i c|E(3|3
<2 = = Q
g 2| 3 | X shebyTube 3| & g g 5121983
S|5|¢ & 2 S E15|2
v & N B Rock Core S = § o
MATERIAL DESCRIPTION
e 0.
. |t | coarse COAL REFUSE
..o
— IR Brown CLAYEY SAND with some sandstone
| K fragments, damp
] o
..o
Bal 155 AUGER W/OUT SAMPLING
- .. a
] g
Lo
_— o
R “La
o
- 1 0 — e
. O
_— o
I .o
o .’
.o
I o
L 15 . :o
o .’
e
I o
I . :o
e
] ..o
_20_ 8 O' . .
| ] Y
o .’
-] e
| g
] ..
o .~
25 R
. . Q
Bl 26.0
N .
R o Gray SANDSTONE, medium hard to hard,
N medium grained
] avd
] v
vl
_3 .
Completion Depth: 111.0 feet Remarks: Water was noted at a depth of 86.5 ft. upon drilling
Date Boring Started: 12/13/00 completion.
Date Boring Completed: 12/14/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
A Engineering, Inc. In Situations. the transition may be gradual, Figure 41




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-11 ;=
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| ol 8| Surface El.. 1057.8 feet - 8 22| =
8123 : $8 =< |%|2|E|E
215102 Split Spoon z 9 *5-5 3 2 S|E[S|3
2| = & o
22| 3 | =X shelbyTube gl e | T gg 512l 8|%
(V] L= =
9| 8| & | W RockCore & €3 AEIE
MATERIAL DESCRIPTION
v .
» | Gray SANDSTONE, medium hard to hard,
N medium grained
B \/\/ - weathered, soft to medium hard (26.0' - 32.0")
§ Vv
B v
Vv
- v
35 | -occasional coal laminations (34.8' - 38.4')
B v
v
B v
5 v ' 100 | 68
v - occasional shale clasts (35.5' - 39.0")
i v
_40 \/
v
- V]
v
B v
v
B v
| v
Vv
B v/
45 N
- v 97 | 90
a4
= v
a4
i v’ i ined (48.2" - 51.1"
L - iron-stained (48.2' - 51.1")
B v/
50 v
Vv - vertical fracture (50.3' - 51.0")
N a4
v
[ v
v/
- V] . I
o - occasional carbonaceous faminations
= ] (52.1'-59.1")
v
—55 N%
v/
B ] 97 | 87
B \/\/
- g
V]
- v/
60 ol
Completion Depth: 111.0 feet Remarks: Water was noted at a depth of 86.5 ft. upon drilling
Date Boring Started: 12/13/00 completion.
Date Boring Completed: 12/14/00
Engineer/Geologist: JEN/JTS .
progject No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneermg, Inc. In situations, the transitio?’x may bepgradual. Figure 42




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-11 mm
Project Description:  Big Branch Slurry Impoundment Investigation gl
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o1 8 | Surface El: 1057.8 feet . -8 2T o =
2| & o < 209 X o I £ E
£ 1= 2 | X split Spoon =l e &= S| lalgel5]3
s |lel = 21l g S0 il 5l 8l3le
8 | 2| 8§ | X shelby Tube 8| & 2= O I - L B
7] U>)‘ oC ore = b g
MATERIAL DESCRIPTION
Ng .
L o Gray SANDSTONE, medium hard to hard,
N medium grained
B e
| v/
4
» v’
Vv
-65 v/
V]
v \/ - fractured (66.1' - 66.5") 100 o1
B v
Nd
B v/
| Nd
v
-70 o ) .
NG - occasional carbonaceous laminations
| NS (69.1' - 90.4')
v/
B g
v’
B a4
v/
5 vV
v/
75 /
n v 100 | 92
Y4
= v’
a4
B v
vd
B Ng
vd
—80 o
N N4
v
- v
v/
= vavd
v
[~ N4 . : , :
o - iron-stained (83.6' - 86.0")
—85 N
v7
= o 89 | 89
N v
a4
= v/
Vv
— v/
90 ]
Completion Depth: 111.0 feet Remarks: Water was noted at a depth of 86.5 ft. upon drilling
Date Boring Started: 12/13/00 completion.
Date Boring Completed: jéﬂzﬁ%
Engineer/Geologist:
Prgject i C00553 Continued Next Page
- . . The stratification li represen Xim ies. ;
CRAMAD Engineering, INC. i Stusions the tianien oy be Graavar - o o2 boundaries. - Figure 43




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-11 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
% | Surface El: 1057.8 feet . 8 2| -
E é) 8 & Sc? S X o 3 g E £
2 : S | =< split Spoon g 8 3 «‘—i S| 3| 0| E|S 3
QL | = = Q
2| g | =X shelbyTupe g8 | & 2 g 512|918 |%
o | s| E & a2 = | 23|
w2 BB Rock Core 3 = (;“ o
MATERIAL DESCRIPTION
964
B VOID
B - void sample (92.6' - 96.2") brown silty sand
» with rock fragments
B 1.3% gravel
93.3% sand
95 5.4% silt and clay
B 0 0
- void sample (96.1' - 97.1') gray silty sand
| with rock fragments
B 15.8% gravel
55.0% sand
0 29.2% silt and clay
100 100.5
| 0 Q
Gray CLAY SHALE, very soft to soft, becoming
- sandier and medium hard with depth
i 100 | 92
105
B 106.3
» v . N
\/ Gray SANDSTONE with shale laminations,
B N medium hard, fine to medium grained
v d 100 | 60
— v’
V]
110 o
| V] 111.0
I Bottom of Test Boring @ 111.0 ft.
15
20 —
Completion Depth: 111.0 feet Remarks: Water was noted at a depth of 86.5 ft. upon drilling
Date Boring Started: 12/13/00 completion.
Date Boring Completed: 12/14/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
[ = - The stratification lines represent approximate strata boundaries. ;
Lqm Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 44



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-12
Project Description:  Big Branch Slurry Impoundment Investigation §’ L
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
5| 8| § | SurfaceEl: 1056.2 feet < S%’ o % % <z
ﬁ =12 =< split Spoon “S 9 Ei °§ i S|E|3|3
2|8 ;é Shelby Tube 8| cC %E g § 2 g ‘é 7
o3 & | A Rock Core & n'f;? & g -
MATERIAL DESCRIPTION
- - Coarse COAL REFUSE 1.0
- ".’e]  Brown CLAYEY SAND with some sandstone
] ‘oL fragments, damp
i
I o
B e AUGER W/OUT SAMPLING
R
__ L
. |-
L
ol (B
- 10 o
- B
L
ol 1B
I T
- M|
N
._15,_ .'.'.
. Q
I A
- R -
SO
|8
i 58
-20-| M| - °
o .
ol 1B
. L
. W
A
Y N
25 Y | o
] e
o .
T e
I o
o T
SO
|30 o
Completion Depth: 99.4 feet Remarks:
Date Boring Started: 1/4/01
Date Boring Completed: 1/4/01
Engineer/Geologist: JENIJTS .
Project No.: C00553 _ Continued Next Page
RMAD Engineering, INC.  in'Situations. (n6 tansiion may b gragua, o0 coundares: - Figure 45




BORING CO00553.GPJ 2/27/01

LOG OF BORING NO. DH1-12 §
Project Description:  Big Branch Slurry Impoundment Investigation H
. o
Martin County, Kentucky £
Location: See Drawing No. C00553-1
a : 8 2|2
5 8| 3 Surface El.: 1056.2 feet ° 5 el ol2l5|%|%
L =12 | =< split Spoon 2 ®E SR e = T = I I |
s |lef = 21 g S0 212l 813l
22| 8 | X shelby Tube 8| & [T gl 8| 2|9|3|%
o | E| 8 o (] © s
0S| 5| LB RockCore 4 &3 © = | 2 S8
MATERIAL DESCRIPTION
| N Brown CLAYEY SAND with some sandstone
fragments, damp 320
-
[ \/\/\/ Brown SANDSTONE, medium hard, medium
o grained, weathered and iron-stained
B Vvl
B v
V]
i o 100 | 28
V7
= N i
| -gray, medium hard to hard from approx. 37 ft.
- v
B \/\/ -clay lens @ 37.8 ft. 100 | 68
40 N2
B V]
v/
| V]
v/
- V7
v/
u V7
v/
—45 N4
| v
V]
i 9% 100 | 86
Nd
n v/
Nd
= v/
V]
B v | - numerous carbonaceous laminations
B 9 (49.7' - 54.0"
| V]
v/
B v
v’
- vavd
v/
—55 Vv
v/
B V]
N 98 | 92
B Vv
[ v/
n v
—60
Completion Depth: 99.4 feet Remarks:
Date Boring Started: 1/4/01
Date Boring Completed:  1/4/01
Engineer/Geologist: JENNJTS .
Project No.: ) C00553 Continued Next Page
- M . The stratification lines represent approximate strata boundaries. ;
A Engineering, Inc. In situations, the transition may bepgradual. Figure 46



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-12 §
Project Description:  Big Branch Slurry Inpoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| o| 8 | Surface El.. 1056.2 feet - .8 21T o] =
eS| @ ) 2 Sg || &l 8| E|E
£ | =2 | B split Spoon 2lag| ®=5 AR =
s |lel = 21 a S0 S - sl 5| e
28|38 X] shelby Tube 3| & g; 8 3 g o 5 '+§
2N - KB Rock Core % 5 g -~
MATERIAL DESCRIPTION
v/ -
- N Gray SANDSTONE, medium hard to hard,
N medium grained
B vl
B v/
v
= v/
V1
65 e ] -iron-stained vertical fracture @ 65.3 ft.
B v
i V] 100 | 56
v A - fractured, w/occasional shale clasts
» o (66.6' - 67.6")
N Nd
v
-70 ol -
N4 - carbonaceous laminations (68.1' - 69.1")
= V]
v
B v
v/
- \// - vertical fracture (72.3' - 72.7)
B vd
B v
75 A
B v
V7
1
B % 00| 96
Vv
B v’
V]
8 v/
80 \/\/\/
B V]
v/
5 V]
v
- V]
v’
B V]
85 1
B v
9
i o 3 1 93
V1
B v
]
= v
Va4
- 89.1
90
Completion Depth: 99.4 feet Remarks:
Date Boring Started: 1/4/01
Date Boring Completed:  1/4/01
Engineer/Geologist: JENAJTS .
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

:am Engineering, Inc. In situations, the transition may be gradual. Figure 47



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-12 ;
Project Description:  Big Branch Slurry Impoundment Investigation g
. . o
Martin County, Kentucky £
Location: See Drawing No. C00553-1
< | 2| 8| SurfaceEl: 1056.2 feet < .8 212 el=
0 S 56 ° . =
£ 1713 | =3 spitspoon elal| 82 |3|2|&|2|5]5
K = <]
% 2| 3 | CX shelby Tube 8| €| B g sIE2(¢|3 2
Q [} g &
Qg % I Rock Core 14 n—g = § -S| a
MATERIAL DESCRIPTION
n VOID
D - void sample (89.4' - 99.4) brown silty sand
= with rock fragments, trace coal slurry
39.3% gravel; 35.8% sand; 24.9% silt and clay
B 13 0
95
B - void sample (93.7' - 96.0') - brown silty sand
- with rock fragments
42.7% gravel; 37.2% sand; 20.1% silt and clay
= 99.2
Gray CLAY SHALE, very soft 99.4
00
] Bottom of Test Boring @ 99.4 ft.
05
410
415
420
Completion Depth: 99.4 feet Remarks:
Date Boring Started: 1/4/01
Date Boring Completed: 1/4/01
Engineer/Geologist: JENAJTS
Project No.: C00553 _
- . . The stratification lines represent approximate strata boundaries. ;
w3AD Engineering, Inc. In situations, the transition may bepgradual. Figure 48




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-13 § mm
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky g
Location: See Drawing No. C00553-1
3 © 1054.0 f . 8 2|3 -
3 8] g Surface El.: 1054.0 feet 2 55 el 2|2l2|E
el N 2 | <] split Spoon g S *5-5 3|5 |o|E(3]|3
QL = S (4]
Z 12| 3 | X Shelby Tube g le| B s|sl2|19| 2%
o | E| & 9 0 » S ol
alg| & B Rock Core 4 a3 © = | § 3|
2 % o G|z
MATERIAL DESCRIPTION
0.0
__ Coarse COAL REFUSE
| 5] > 5.0
I “a Brown CLAYEY SAND with sandstone fragments
] o .~
e
E— e
— Lo
10~ -
. Q
B CASING ADVANCE W/OUT SAMPLING
- — . Q
| oo
Lo
I o
15 . :o
o .’
Y
I o
] Y
o .’
e
..20_ o .
R Y
o .’
"] “La
- o
] Y
o .’
—25] R
. O
| o
L -3 ’ . .O'
o .’
[ “a - SPOIL/FILL -
L e
-30- —o —
Completion Depth: 96.0 feet Remarks: Water was noted at a depth of 78.4 ft. upon drilling
Date Boring Started: 1/10/01 completion.
Date Boring Completed: 1/11/01
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. ;
I-*IAD Englneermg, Inc. In situations, the fransition may bepgradual. Figure 49



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH1-13 i
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o| 8| Surface El.: 1054.0 feet - .8 21T L] =
22| 3 3 §¢ ||| 5| 5]|E|E
£ =2 Split Spoon e g 5 ;E 31310 5|3
Q9 = = Q
& 2| 8 | CXJ shelbyTube 3 | & 25 § 51212933
o| S| E g 2z Sle|&8| 2
ol > B Rock Core 5 5|3 J | a
MATERIAL DESCRIPTION
o .
- ..o Brown CLAYEY SAND with sandstone fragments
| o
Y
_— o
R e
o .’
_35— - . .
. Q
°.. CASING ADVANCE W/OUT SAMPLING
- — . O
] e
S
I o
40 - . :o
o .’
Lo
I e
L Y
A
] “L'a
45 -] o .
[ “a
o
[~ I . .o
el 15 - SPOIL/FILL -
| ] Y
|50 °_ : 50.0
| Y |[—"| Brown CLAYEY SAND to SANDY CLAY with
- ~_"] some sandstone fragments
_55 — - _ -
60— = —
Completion Depth: 96.0 feet Remarks: Water was noted at a depth of 78.4 ft. upon drilling
Date Boring Started: 1/10/01 completion.
Date Boring Completed: 1/11/01
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

ER'AD Engineering, Inc. In situations, the transition may be gradual. Figure 50



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH1-13 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
| g| & | Surface EL: 1054.0 feet " -8 2T L =
g1 > 2 . 2 sS | R || F|8|E|E
1~} Split Spoon 2| o B E Sl =is|l €3]S
clel= 21 g 50 O =3 = )
5| 2| ¢ | X Shelby Tube 8| o~ s | sl 21935 |%
o | E| B y 9 o al S el
n > ock Core 2 = <§u
MATERIAL DESCRIPTION
R L= Brown CLAYEY SAND to SANDY CLAY with
e sandstone fragments
| WP 63.0
v . .
I PN Gray SANDSTONE, hard, medium grained
v’
65— %
L v/
V]
T v
N4 CASING ADVANCE W/OUT SAMPLING
_ v
Vvl
- v
Va4
- 70 N
vavd
7 v
| vl
v/
— avd
v/
- Va4
v’
- 75 v
v
] vl
v
- Vavd
| v
vl
I v/
avd
—80 v
vl
- NG
e
- v
| a4
[ v
I Ve
v/
ss1 W | 85.5
VOID 0 WOT/1.5' - 4
- trace sand recovered (85.7' - 87.7")
F 7] - brown and gray silty sand with some gravel,
] trace roots (87.7' - 89.7") 30 94/2' 34 | 43 | 24
—-90
Completion Depth: 96.0 feet Remarks: Water was noted at a depth of 78.4 ft. upon drilling
Date Boring Started: 1/10/01 completion.
Date Boring Completed: 1/11/01
Engineer/Geologist: JEN/CEM .
Project No.: C00553 _ Continued Next Page
- . . The stratification lines represen roxim ries. ;
LRIAD Englneerlng, Inc. in situations?ttﬁe transi{%%er:gytbaepgraoduaﬁte strata boundaries Figure 51



BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DH1-13
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | g| 8 | Surface El: 1054.0 feet < _8 212 2| =
8| &| @ 2 8¢ XR|le|@|le| EI|E
21=12 Split Spoon g g §s || slo]E|3 |2
£ || 3 | X shelbyTube 3| & g; § SIElC|3|%
o|s|E 4 Qg = | €| 3|
2 I Rock Core x 2 = :;u - | o
MATERIAL DESCRIPTION
] VOID 25 160/2' | 29 | 61 | 10
~ - less clayey, w/ cobble size sandstone
| fragments (89.7' - 91.7") 15 18/2' 47 | 35 | 18
] - sand, gravel, and cobbles (91.7' - 95.6")
| 95 52 67/2.3' | 43 | 37 | 20
% 95.6
R — Gray CLAY SHALE, very soft to soft 96.0
- ] Bottom of Test Boring @ 96.0 ft.
400
405
1410 -
415
1420

Project No.:

Completion Depth:
Date Boring Started: 1/10/01
Date Boring Completed: = 1/11/01
Engineer/Geologist:

96.0 feet Remarks:

JEN/CEM
C00553

Water was noted at a depth of 78.4 ft. upon drilling
completion.

L31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 52




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-1 ! mm
Project Description:  Big Branch Slurry Inpoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5| a| 8 | Surface El: 1052.4 feet - _8 22| 2|=
(] < o Q oo 4 £ E
2 *E 2 Split Spoon g 8 *(s-g % z o % _% 5
2| = = I2)
:Si’ 2|3 X shelby Tube § & %; g; § % o -§_ '*é
[s] ° £ &) a3 = & | o
vl K B Rock Core 5 = (;v o
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
[ 5. =< 5.0
- o Brown CLAYEY SAND with sandstone
o fragments, damp, very loose to very dense
B
-] ‘o .’
S~ ..o
L
_10— SR
. . Q
- — g : . : . 5-3-5
o .
R “La
] o .’
.. a
I R
15 . jo
| X [o. 2-6-3
“L'a
I R
I .. a
o
.. a
_20 o .-
I .. a 3-3-4
L
[ ..o
] D
R .
R
25 L
Y
] AU 4-4-6
o .
] .. a
e
- .o - SPOIL/FILL -
— — - D‘ . M
|30 ..o " N
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 39.0 ft. during
Date Boring Started: 11/28/00 drilling operations.
Date Boring Completed: 11/28/00
Engineer/Geologist: JEN/CEM ]
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
L;IAD Engineering, Inc. In situations, the transition may bePSradual. Figure §3




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-1 ¢
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| a| & | Surface EL: 1052.4 feet \a .8 22|l =
81| a ) 2 8¢ X | el T| 8| E|E
€| =] 2 | =X split Spoon 2| a == s | s El12|E|S3
cle|l = > 1 C =© el 2 5 Sl ol &
22|38 X shelby Tube g | & %; 8 S| 2 o 3|8
al|s| E & oz = 2 i
2 B Rock Core 2 = § o
MATERIAL DESCRIPTION
o .
E— .ol Brown CLAYEY SAND with sandstone 3-4-6
I fragments, damp, very loose to very dense
C |
- e
- "o
AR
L35 o
.. Q
R o 2-15-9-8
- “La
e
I S 4-4-9-7
Q
i ol -wet@39.0 .
L 40 o 4-7-11-13
o .
..o
_— IR 18-1-1-1
| Y
e
.. a
- 45~ o 4-6-6-7
i e
B
L - 7-7-9-9
. Q
n B
] . . :o 2-5-8-10
e
50 L
. . O
- A Ao 4-4-12-11
| ..o
R - SPOIL/FILL -
N VA R 12-30-28-23
N
B ey
55 X f2 550 8-24-25-29
N [—"|  Brown SANDY CLAY to CLAYEY SAND with
. some sandstone fragments, damp, dense to very 15.06-27-37
— . .7] dense
RASS
VA 16-28-28-28
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 39.0 ft. during
Date Boring Started: 11/28/00 drilling operations.
Date Boring Completed: 11/28/00
Engineer/Geologist: JEN/CEM '
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
wAD Engineering, Inc. In Situations. the transition may bé graduat Figure 54




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-1 ¢
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
o | g| 8 | SurfaceEL: 10524 feet < £ | 212 = |z
€ 1~} O | =] splitSpoon 2| s E SR8 21 5|3
sle|= ] s 12l el 8|3l e
22|38 X} shelby Tube 3| x g; 8 S| B o ER
Q = P
S| &| & | A RockCore C: &5 8|72
MATERIAL DESCRIPTION
| 1\ [—"| Brown SANDY CLAY to CLAYEY SAND with 26-26-30-33
7] some sandstone fragments, damp, dense to very
- L dense
] . 11-24-18-31
| 65 _:_ 19-21-23-25
N 18-18-29-37
N/ ) 16-24-25-38
70 -——
m— 70.5 11-60/6"
] v % Brown SANDSTONE, medium hard, medium
— N grained, weathered, friable
B N
v
B Nd
Vv
_75 \/
N - very soft and weathered @ 73.2 ft. and 74.5 ft.
| o 95 | 91
v
B Navd
v/
B vyl
B v’
a4
B v’
80 oV
= v’
vd
- v’
v
B v/
Nd
B v/
-85 \/‘/
i Y 73 | 26
v/
B Y tool drop (86.5' - 88.0"
B v ] ’ 88.0
- COAL
—90 - -
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 39.0 ft. during
Date Boring Started: 11/28/00 drilling operations.
Date Boring Completed: 11/28/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

t3AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 55



LOG OF BORING NO. DH2-1
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[/} . 0 o X
o | o Surface El.: 1052.4 feet o 2 S B
5| S| 8 2 §5 |=|<|2|5|E|E
L F| 2| = splitSpoon ol P T Sl |alg|5|3
|l 2| = la|l £ | 81851 8l=]ae
FREA CX Shelby Tube 3| x %; g glg|o AR
o8| E & Q3 =| €3 |
| g I B Rock Core 5 = S a
MATERIAL DESCRIPTION
= COAL
B - unconfined compressive strength
B (91.5'- 91.7") - 1,290 psi
B - unconfined compressive strength
| g5 (95.0' - 95.3") - 3,690 psi
i 96.0 100} 27
- Gray CLAY SHALE, very soft to soft
100 100.5
- -
Bottom of Test Boring @ 100.5 t.
405
410
415
]
R
G20 " -
@| Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 39.0 ft. during
8| Date Boring Started: 11/28/00 drilling operations.
o| Date Boring Completed: 11/28/00
Z| Engineer/Geologist: JEN/CEM
gl Project No.: C00553

t2UAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 56



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-2 £
Project Description:  Big Branch Slurry Impoundment Investigation g
- c
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| o| 8 | Surface El: 1053.4 feet \o .8 2T o] =
153 | = soi 3 58 |=|<|®|5|E|E
212 Split Spoon g g b 3|o|o0|E|3|32
=2 —_ > -3 =
Z 2| 3 | X shelby Tube g |le| o3 sl s|l2|9]2]|%
O El £ bt o2 5] (7] © 5 o ©
O 8| & | LB RockCore 2 o3 =l g|3|a
7 @ R =
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
4.0
. et
L 5 . a Brown and gray CLAYEY SAND with sandstone
o fragments, damp, loose to medium dense
C R
— Ay
- e
| e
Lo
10— A ;), .
. RN 3-4-7
I ° -
..o
I N
I ..o
R
B . Q
I A 4-2-5
o .
L ..o
A
- ..o
I B
20 . :o
I o 2.3.4
.. e
| e
I .. a
Lo
- “La
—-25 -
| | X | 4-4.5
AR
T o
- e - SPOIL/FILL -
o Y
S
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 35 ft. durnig
Date Boring Started: 11/29/00 drilling operations.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM .
Prc?ject No: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
tRUAD Engineering, Inc.  in'Siuations. the transition may be graduai Figure 57



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-2 §
Project Description:  Big Branch Slurry impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| g| 8 | Surface El.: 1053.4 feet < .8 2T o=
[ > 0 < o Q X 2 (? [0] 1S £
2 =12 | B split spoon 2| ®E s | S|l €S| 3
s |le| = ¢l a s© 2l 2l 8|l=|e
2| 2| 8 | X shelby Tube g | & 2% sl 8lB81C13|%
a8 & K B Rock Core 4 a3 © =l ®|3|a
) o w2
MATERIAL DESCRIPTION
‘o .
I o Brown and gray CLAYEY SAND with sandstone 4-9-9
. o . fragments, damp, loose to medium dense
I I RN
I A
— “La
- L
- "o| - wet, wimostly sandstone fragments @ 35.0 ft. 8.7.6
I R
R Lo
| A
..o
C ] (e
-40 o
ol 5-5-9
E- o
. Q
_— o
I B RN
e
La
-45 o .-
| X[ 9-8-10
O
B 1 . .Q
I - SPOIL/FILL -
] e
L
L 50 et 50.0
| | X[—"] Brown SANDY CLAY to CLAYEY SAND with 13-16-27
"._7] some sandstone fragments, damp, dense
| 55 Be
| ] - 13-15-26
-60 = " i
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 35 ft. durnig
Date Boring Started: 11/29/00 drilling operations.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM .
Prcgect No.: ) C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

AD Engineering, Inc. In situations, the transition may be gradual. Figure 58



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-2 ¢
Project Description:  Big Branch Slurry Impoundment Investigation g
. o
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | o| 8 | Surface EI.: 1053.4 feet \o .8 22| o] =
8| & @ 9 Ss R |l &38| E|E
21E12 Split Spoon e 9 a-g 3| 3|0]|E|S|3
2 = = (8]
212| 8 | =X shelby Tube 3l le| 8 |s|&|2|9|%|%
S5 € & S G|P (8| 5|88
= = |
”| 2 B B Rock Core 3 £ g o
MATERIAL DESCRIPTION
L | X[—7| Brown SANDY CLAY to CLAYEY SAND with 28-19-18
[ ._7] some sandstone fragments, damp, dense
65 —_
L= 555 16-50/5"
\//\/ Brown SANDSTONE, medium hard, medium
B N grained
| Va4
v 89 | 76
B vd . .
NS - weathered and iron-stained (65.6' - 69.2')
—-70 V1
v’
B \/‘/ - gray, hard from 69.2 ft.
B Nd
B v’
Nd
n N
vl
-75 v
V] 100 | 100
— v’
Nd
- v’
N4
B N
B Nd
v’
L 80 Vv
v
= Nd
v’
— Nd
v’
I~ Nd
v
B vd
85 v
| -shaley (86.3'-86.7"
| v/
ot 86.7
VOID
i (Partilly Filled)
—90
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 35 ft. durnig
Date Boring Started: 11/29/00 drilling operations.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM )
pr(%ect No.: 9 C00553 Continued Next Page
- - . The stratification lines represent approximate strata boundaries. ;
3UAD Engineering, Inc. In'situations the transition may be gradual Figure 59




BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DH2-2 ¢
Project Description:  Big Branch Slurry Impoundment Investigation g
' Martin County, Kentucky £
Location: See Drawing No. C00553-1
a l.: 1053.4 feet . 8 2|3«
§§8 Surface E 5 < 55 eleol3|3|2]E
SR 2 =< split Spoon g g *5-5 3| |0|E|3]|2
22| 3 | =X shetby Tube g le| g sl s|2|o2|%
8 E| € e K 2 O|9 | 8|l g|T s
= - -
N K B Rock Core 3 = g a
MATERIAL DESCRIPTION
49 | 40
VOID
B (Partially Filled)
- 95
96.8
| Gray CLAY SHALE, very soft to soft
100 100.5
] Bottom of Test Boring @ 100.5 ft.
05
410
H15
20 - .
Completion Depth: 100.5 feet Remarks: Groundwater was first noted at a depth of 35 ft. durnig
Date Boring Started: 11/29/00 drilling operations.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _
- . . The stratification lines represent approximate strata boundaries. [
RlAD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 60



BORING C00553.GPJ 3/14/01

LOG OF BORING NO. DH2-3 ¢
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | g | & | Surface El: 1054.9 feet < .8 22| .=
1> @ ) < = R ||| 8| E|E
£ | = | 2| =X splitSpoon ) BE s I S|l E| 3|3
sl 2] = > | C = © S| 2| s S| vl g
2| 2| 8 | X shelby Tube A g; 8 Sl e|¢ 5%
ol s| E ) Sz - | 8 g |
2 N Rock Core o 2 5 § -1 a
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
) = 5.0
| @M [ o] Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense
B
_— A
- o
T
_10- SR
L XS 7-4-5
o .
I .. e
1 A
.. a
] N
15 . :o
] °: . 5-9-14
“La
I B
I .. a
N
..o
-20 o . "
] KA 6-50/5"
e
-] ..o
— ‘o .’
] Lo
B
25 L
. . Q
I AP 6-4-6
o .
= — ‘.a
e - mostly sandstone fragments (30.0' - 31.5")
] o
- [ - SPOIL/FILL -
30 SO -
Completion Depth: 100.5 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 11/30/00 completion.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . « The stratification lines represent approximate strata boundaries, ;
I-RIAD Englneerlng, Inc. In situations, the transitioe\ may bepgradual. Figure 61



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-3
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | el 8 | Surface El.: 1054.9 feet " 8 RN o] e
| &l @ S oo R || F| 8| E|E
€ = 2| B Spiit Spoon ela| ®E - =
el 21 a E© e 298|z le
28| 3 Shelby Tube 8| x 23 gl 219|133
o |8 E & oz =213
| & B Rock Core 5 5|2 o
MATERIAL DESCRIPTION
"o .
] X | .| BrownCLAYEY SAND with sandstone 10-8-12
o fragments, damp, medium dense
C ] [
—_— o
— .. a
. R
- 2| - sandstone boulder @ 35.0 ft.
I . 50/5"
o .
R .. a
| ey
.
_— L
—40 e ' ,
L - mostly sandstone fragments (40.0' - 41.5")
I L0 14-18-7
“.a
I s
I Y
DR - SPOIL/FILL -
C 1 [
- 45 - 45.0
| | X | —7| Brown SANDY CLAY to CLAYEY SAND with 22-22-23
a __ 7] some sandstone fragments, damp, dense
50 _“ -
| ] _ _ 16-21-22
55 .
| XL 17-18-19
. 59.0
o Brown SANDSTONE, medium hard
-60
Completion Depth: 100.5 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 11/30/00 completion.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM .
progject No.: ¢ C00553 Continued Next Page
- . " The stratification lines represent approximate strata boundaries. ;
L*'AD Englneerlng, Inc. In situations, the transitio':;\ may bepgradual. Figure 62



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-3 ¢
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 . 2 ® X -
= §, S Surface El.: 1054.9 feet < el el 13lz]2]x
£ =12 | B split Spoon elaol|l 8 [ |2[S51e|5|3
sle| = 2lo| 8¢ | 2|2 Sl=]8
algl 8 X shelby Tube 8| x %; 3 S g o El '*é'
a © € & az - 9 2 =
ol & BB Rock Core ke = g gl
MATERIAL DESCRIPTION
% 50/1"
= | Brown SANDSTONE, medium hard, medium
o grained
B ]
B v
]
| v g
63 | - diagonal fracture @ 64.6 . 98 | 66
- v
V]
B \/\/\/ - clay seam @ 65.6 ft.
B v
| V]
Nd - gray, hard, with occasional carbonaceous
| 70 N inclusions from 67.6 ft.
NG
- v
v
— Nd
v
B V]
| v/
V]
75 v g
100 8
| vd S
Vv
= v
V]
[~ v’
V]
B v
Ve
_80 \/
| a4l
v’
n ]
v
= V]
v’
B N4
v
-85 N
| v
g
n v/
- v 88.4
K VOID
90 —
Completion Depth: 100.5 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 11/30/00 completion.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM .
pr(?ject No.: C00553 Continued Next Page
- - . The stratification lines represent approximate strata boundaries. i
wMAD Engineering, Inc. In Situations. the transition may bepgradual. Figure 63



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-3 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | 2| 8 | Surface EL: 1054.9 feet - .8 2ol =
IR e g9 2|l e| ZFl1 8| E|E
& : 2 Split Spoon 2 9 fa-‘-g 3|5 |0|E|S|3
QL = &= ()
2 12| 3 | X shelbyTube gl e | By § 5121S|3|%
Q ] E & o 3 - 2 =3 N
@ | & B N Rock Core 3 = (;u b I
MATERIAL DESCRIPTION
40 | 33
B VOID
~ (Partially Filled)
95
- 98.9
100 % Gray CLAY SHALE, very soft to soft 1005
[ Bottom of Test Boring @ 100.5 ft.
1405
410
415
20 .
Completion Depth: 100.5 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 11/30/00 completion.
Date Boring Completed: 11/30/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _
- . . The stratification lines represent approximate strata boundaries. ;
LR'AD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 64



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-4 ¢
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £

Location: See Drawing No. C00553-1
N o X
. | 2| & | Surface El.: 1049.5 feet e .0 1| 2| =
8> @ < 86 Rle|FT| 8| E|E
L1 2 | X split Spoon 2lal 8 |S|S|S8l| 3|3
sle| = 218 S0 18l sl 8|3l
a2l 28 X Shelby Tube A %; g 3|2 © 51 %
o | 8| E 4 a3 =| 8|35 |2
ol BB Rock Core 8 5|8
MATERIAL DESCRIPTION
<> C COAL REFUSE
] oarse
<>
<>
- ] <>
< >
- <>
< >
| <>
<>
<>
—- 5 <>
<>
I <>
<>
] <>
<>
<>
- < >
<>
T <>
<>
<>
—10 < >
<>
N <>
<>
| <> .
< >
<>
- <>
<>
U <>
<>
_15_. .
<>
<>
— - <>
<>
R <>
< >
<>
- ] < >
<>
I < >
>
20 <
<>
- < >
< >
] >
<>
| < >
< >
<
- <>
<>
25 =<
<>
- < >
<7 >
R <>
< >
] <>
< >
>
- < >
<>
-30— -
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 11/30/00 drilling operations.
Date Boring Completed: 12/1/00
Engineer/Geologist: JEN/CEM .
Prcgect No- C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

:RIAD Engineering, Inc. In situations, the transition may be gradual. Figure 65



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-4 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | 2| 8 | Surface EL: 1049.5 feet \o .8 2T | =
$ % 17 e o Qo =® o (%’ 5 é £
ol Il Split Spoon Slal 85 | 3|38 E|35|3
c|le| = ] s© 2|z S35 | o
2g! 8 X shelby Tube 3| e 2~ g 3 ’g’ © 5 '*é'
| s| E & = - | 2 212
[ A Rock Core 5 £ § Jla
MATERIAL DESCRIPTION
- Coarse COAL REFUSE
_35_ .
- wet @ 33.0 ft., w/some possible slurry
40| M= 40.0
L J X[ .| BrownCLAYEY SAND with sandstone 8-9-8
o fragments, damp, medium dense to very dense
C ] [
] L
T ..
45 . '°. .
L X[ 4-8-8
o .
S “.a
| o .’
.. a
I L
50 . :o
L X |9, 7-7-10
e
-] B
I R
AR
Lo
|- 55 o "
I .. a 10-7-8
o .’
. Y
- (e - SPOILJFILL -
] Y
60 A
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 11/30/00 drilling operations.
Date Boring Completed: 12/1/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I.qIAD Englneerln_g, Inc. In situations, the transitiopn may bepgradual. Figure 66



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH2-4
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
@ | Surface EL: 1049.5 feet . 8 2[5 ..
sl g2 |=|e|8]3]2|E
£ w2 ><] split Spoon g = *«;;‘i s|3|o|E[3]|3
2L = = ©
22| s Shelby Tube g|le| 8> | &|&5|2|90|2|%
glE|E 8 82 |9 | S| 5| &=
2|l g1 3|
N BB Rock Core 2 5|8
MATERIAL DESCRIPTION
‘o .
| ".‘a|  Brown CLAYEY SAND with sandstone 4-10-4
. O K fragments, damp, medium dense to very dense
S s
- S
] = Q - mostly sandstone fragments with some clay
| 65 A (60.0'- 71.5"
XS 13-15-16
o .
"] - o - w/some possible coal fines (65.0' - 66.5")
o .
C 1 [
A B
L-70 . :o
L | X[ 10-13-9
“La
I L
I ..o
By
“.a
75 ° -’ -verysandy (75.0' - 76.5')
] Y 25-20-33
A
] “La
I~ n -
] .. a
L
80K/ o] - filter cake (80.0' - 81.5)
I ARV 5-7-8
o .
| ] .. a
N
] "o - SPOIL/FILL -
] N
g5 . ‘:_:a’ 85.0
| | X[ —7| Brown SANDY CLAY to CLAYEY SAND with 27-29-38
. °| some sandstone fragments, damp, dense to very
~ .. dense
] L—-: 20-21-20
-90 — - .
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 11/30/00 drilling operations.
Date Boring Completed:  12/1/00
Engineer/Geologist: JEN/CEM .
Project No. C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

w31AD Engineering, Inc. In situations, the transition may be gradual. Figure 67



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH2-4 £
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | o | 8 | Surface El: 1049.5 feet < _8 21Tl =
81518 | = o 2 S | x| x| &F|&|E|E
< | = | 2 | =X split Spoon >l a 5 £ S =182 58|3
sle| = > | g 52 > c |l s | 8|=]eL
a | 21 8 | CX] Shelby Tube 8| x [ S|l &(28|9]35]|%
a g £ o} o= o | » © 5 T | ®
o | & | A Rock Core © ﬂ-g & g Y
MATERIAL DESCRIPTION
Enll ‘ 53-62/6"
N L= Brown SANDY CLAY to CLAYEY SAND with
".7] some sandstone fragments, damp, dense to very b4-29-29-29
] - .7 dense
L iy 14-25-20-25
95 _..
] S 23-36-33
100 ] 100.0
Brown SHALE, soft, weathered SUi<
| 101.0
- A Gray SANDSTONE with shale laminations,
N medium hard, fine to medium grained
B v’ -iron-stained to 102.1 ft.
B v
v
405 v
A 93 | 7
5 N )
| - vertical fracture @ 103.6 ft. and 108.5 t.
- v
V]
B v’
N4
B v
vd
410 9%
n vd
v
- v
Ng
B vd
v’
B Vv
v
115 N 100 | 75
B v
V] - coallshale band (116.0' - 116.5")
- v 1171
— COAL 118.2
B § Gray CLAY SHALE, soft
420 -
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 11/30/00 drilling operations.
Date Boring Completed: 12/1/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

&}1AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 68




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH24 :mm
Project Description:  Big Branch Slurry Impoundment Investigation E,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | o 8 | Surface El.: 1049.5 feet \c 8 R o] =
3 > g < 66 L o 2|5 € [
S l= 2 Split Spoon > a =8 S E 2 E 3
cslelz 21l g L0 [ S|z | g
2 | 8| 8 | BXJ shelby Tube 3 x %; g 3 219 5|3
(] &= =
S 18| & | I Rockcore & £ 5 AR
MATERIAL DESCRIPTION
1201
- Bottom of Test Boring @ 120.1 ft.
-
425
—
130
351
140
145
150 - .
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 11/30/00 drilling operations.
Date Boring Completed: 12/1/00
Engineer/Geologist: JEN/CEM
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
H%.AD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 69



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-5 £
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
%] . ) 2 | &
- gé 9 Surface El.: 1051.2 feet < S% <l l3lEl2ls
£ =2 =] split Spoon g g *@i % : o|E|3|32
S| 2| 3 | CXI ShelbyTube g | & g5 §§ 21653
[ = -
S |3 | & | LW RockCore & &3 AR I
MATERIAL DESCRIPTION
. Coarse COAL REFUSE
-~ 5..4
—10—
_15_
__20_
_25,.
3] 30.0
Completion Depth: 110.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/1/00 drilling operations.
Date Boring Completed:  12/2/00
Engineer/Geologist: JEN/CEM .
P?‘%:;erflof o09s C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

AD Engineering, Inc. In situations, the transition may be gradual. Figure 70



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-5 :mm
Project Description:  Big Branch Slurry Impoundment Investigation g
. T
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 . a e | X
3 8| g Surface El.. 1051.2 feet < 58 o3zl
2E 2 | X split Spoon g S ‘a-f) 3 i o|lE|3|3
Q2 = = (3}
& | 2| § | CX shelby Tube g | & g5 g_s 5181913 %
al|s| E & o2 =213 |&
ol N B Rock Core 5 = (;‘, a
MATERIAL DESCRIPTION
o .
| | X | .| Brown CLAYEY SAND with sandstone 3-2-2
o fragments, damp, very loose to medium dense
C [
E— DR
R L. a
35 . .o. .
. . Q
| o 5-8-12
o .
— ..o
I L
..o
I R
L-40 Lo
A - trace coal fragments @ 40.0 ft.
N AE 8-11-19
g
I R
L .. a
e
.. a
45 o - wet @ 45 ft., w/mostly sandstone fragments
I ..o 10-8-16
o
B “La
- 1 "o’ .
R ..o
L
50 ..o - gray sandstone fragments (50.0' - 51.5')
I AP 6-5-7
o . )
— — ..o
S
[~ ..o
T B
55 e '
L - mostly sand w/some sandstone fragments
L X (55.0' - 56.5") 7-8-13
. . Q
] X ;)‘ .
| [
- - SPOIL/FILL -
" c ‘a
—60 —— : i
Completion Depth: 110.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/1/00 drilling operations.
Date Boring Completed: 12/2/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
= “ . The stratification lines represent approximate strata boundaries. ;
Lqm Englneermg, Inc. In situations, the transition may bepgradual. Figure 71




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-5 :mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | g| 8 | Surface EL: 1051.2 feet . 8 212 .|«
2| &2 2 o X 3 | 8| E|E
€ =] 2 | =] splitSpoon elal| &= S T I BB e N
|2 21 a S0 Sl 28l 5] 8|l=2!le
g | 2| 8 | OXJ shely Tube g | x g; s1s|¢ 13| %
(=] © E & a2 = ) ] o
ol & K B Rock Core 2 5|3
MATERIAL DESCRIPTION
—
. “.'a|  Brown and gray CLAYEY SAND with sandstone 12-6-7
A fragments, damp to wet, very loose to medium
] L dense
. . O
] o".'| - mostly gravel-size sandstone fragments
] e (60.0'- 61.5Y
e
X[ ° 10-15-13
o .
I ..
| s
..o

I o

70 . :o

I o 5-6-9

e

N

I L. a

e

] “a - SPOIL/FILL -

75 o .

] a 76.0 10-16-24

[ | | —7| Brown SANDY CLAY to CLAYEY SAND with

- some sandstone fragments, damp, very dense

- 80 an

| X | 22-27-28

-85 ]

L X =] 20-50/5"

-90 - : .
Completion Depth: 110.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/1/00 drilling operations.

Date Boring Completed: 12/2/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

tIAD Engineering, Inc.

The, stratff'ication lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 72



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-5 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 . ' @ o | R
. § S Surface El.: 1051.2 feet < g% ol . < 2lzlz
SE]2 Split Spoon $1g| 85 |e|S|c|E|32|2
O & o
2| 2| 8 | O shelby Tube g |le| T s|ls| 20| 2|=%
S|15|E 8 g | 6|9 (S| 5|&|a
|z I B Rock Core 5 & (3“ a
MATERIAL DESCRIPTION
L | X I —7| Brown SANDY CLAY to CLAYEY SAND with 16-24-30
7| some sandstone fragments, damp, very dense
[ ] X [7=] - veryclayey @ 92.5 ft., w/some coal fragments 20-26-27
- 95 - 95.0 5014
- Gray CLAY SHALE, very soft to soft
84 | 39
HM00
| 102.1
- \/\/ % Gray SANDSTONE with shale laminations,
N medium hard, fine to medium grained
i V]
405 v
Nd
— v 98 | 90
N4
- v
B v’
Nd
B v
410 o 110.0
T Bottom of Test Boring @ 110.0 ft.
15

420

Project No.:

Completion Depth:
Date Boring Started:
Date Boring Completed:
Engineer/Geologist:

110.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
12/1/00 drilling operations.

12/2/00

JEN/CEM

C00553

L3IAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 73



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-6 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
a o | X
~ | g| 8 | Surface EL: 1052.0 feet < 9 RIS | o | =
8| & a K s9 X || F|&|E|E
L= 2| =X splitSpoon el n wE Sl g|5]|3
sle| = 2| g so 212 S|z | &
28| 8 X Shelby Tube 3| §; 3 3 g © 3 '§
o|asl E & Q2 =| 23|
2| 2 B B Rock Core 2 £ §
MATERIAL DESCRIPTION
<>
I <> Coarse COAL REFUSE
<>
< >
— ] <>
<>
- <>
<>
] <>
<>
<>
— 5 <>
<>
I <>
<>
| <>
<>
<>
—~ <>
< >
R < =
<>
< >
—10 < >
< >
- < >
< >
] <>
< >
< >
- <>
<< >
I < >
< >
<>
15 S
<>
_ < >
<>
I < >
<>
<
- <>
<>
I >
<>
20 TS
<>
= <>
<>
N <>
<>
| <>
<7 >
< >
- < >
< >
25 <>
<>
- <>
< >
— <>
< >
] < >
< >
< >
- < >
[ 3 - 30.0
Completion Depth: 105.2 feet Remarks: Goundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/2/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
L*'AD Engmeerlng, Inc. In situations, thetransitio% may bepgradual. Figure 74
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LOG OF BORING NO. DH2-6 ¢

Project Description:  Big Branch Slurry Impoundment Investigation g
: Martin County, Kentucky £
Location: See Drawing No. C00553-1
1% . o o | ®
5 § o Surface El.. 1052.0 feet < c % <l S| % = | g
£ | = | 3| =< split Spoon el n &E SR E&E1 25|35
sle|= 21l g s© glzlolslzalz
5| 2| 8 | X shelby Tube 3! & 2~ B s 2|93 |%H
8 E = é K g O | P | S| | 5|«
= | g |9
o2 B Rock Core 2 = éu
MATERIAL DESCRIPTION
e
N “.'a| Brown CLAYEY SAND with sandstone 6-5-7
IR fragments, damp, medium dense
0 o
= o
- L a
S
L35 S
X 578
o .
- .. a
| o
..
= e
-40 - .
R - very sandy, with numerous gray sandstone
B s fragments (45.0' - 46.5") 20-15-13
. Q
= L
| ..o
ey
.o
-45 0.
B “a 4318
o .
B .. a
| B
L .7 a
o L
i .o -wet@50.0ft
B N e 11-8-8
o .
| .. a
e
B .. a
B Ny
55 e
SO - brown and gray, very sandy, w/some coal
B O fragments (55.0' - 56.5) 7-7-10
. . Q
B ey
B .. a
. o . - SPOIL/FILL -
- e
60 L : :
Completion Depth: 105.2 feet Remarks: Goundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/2/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JEN/CEM .
Pr(f}ect No C00553 Continued Next Page

RUAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 75




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-6 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
» . 0 o | ®
|88 Surface El.: 1052.0 feet < & ol S| = | %
& =1 23| = split Spoon 2| SE Sl B - I N
el Slog| 2o (22|92 |8Sl2lk
a2l 38 Shelby Tube 8| x o~ gl 212131 %
ol|s]| € e &3z - | & =1 =
o| & K B Rock Core 5 £ g b
MATERIAL DESCRIPTION
—
I .ol Brown and gray CLAYEY SAND with sandstone 5-7-6
o fragments, damp, medium dense
E_— s
- ] [ | -wsmallwood fragments @ 60 ft.
E— o
X .o' .
L 65 SR
.. Q
| X 11-11-19
o .
I .o
AT - SPOIL/FILL -
o .
R
T e
-0 _n 70.0
. | X[—7| Brown SANDY CLAY to CLAYEY SAND with 17-25-31
"] some sandstone fragments, damp, dense to very
] = dense
-75 e .
R w/gray mottling from 75 ft.
T 7] 17-25-31
- 80 -
| X ‘ 21-32-31
L85 _._ 7]
L X [=] 13-23-18
g0l L7 90.0
Completion Depth: 105.2 feet Remarks: Goundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/2/00 drilling operations.
Date Boring Completed: 12/4/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
RUAD Engineering, Inc. In Situations, the transition may be radual, Figure 76



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-6
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[2] . g PSS x -
3 8| g Surface El.. 1052.0 feet ° 5% 2|l 2| 5|2|E
21512 =< split Spoon 2 5 ‘a-g z|S|o|E|3|32
Q9 = = [¢]
?% s | 5 | X Shelby Tube 3| & 23 g 5121982
o8| E 4 a3 =23 |2
ol & BB Rock Core 5 o §
MATERIAL DESCRIPTION

] COAL 22-27-37

7 93.5 15-18-37

i Gray CLAY SHALE, very soft to soft

[~ 95 SULL

00

1007 | 100 | 90

B v/ . I

P Gray SANDSTONE with shale laminations,
B N medium hard to hard, fine to medium grained
B V]
v/
- \/\/
v

05 105.2

= Bottom of Test Boring @ 105.2 ft.

410

15— -

1120 - —
Completion Depth: 105.2 feet Remarks: Goundwater was first noted at a depth of 50 ft. during
Date Boring Started: 12/2/00 drilling operations.

Date Boring Completed: 12/4/00

Engineer/Geologist: JEN/CEM

Project No.: C00553
- - . The stratification lines represent approximate strata boundaries. ;
w3AD Engineering, Inc. In situations, the transition may be gradua. Figure 77




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-7 §

Project Description:  Big Branch Slurry Impoundment Investigation §'

Martin County, Kentucky £

Location: See Drawing No. C00553-1
9 . o < | 2
- § S Surface El.: 1051.7 feet < S% el 322 lE
£ =2 =< split Spoon s S ﬁ";—:) 3 i G|E|S|3
L1 = = Q
82|35 | X sheibyTube sle|. 25 |&8|a|8|9|2|%
[7] o)) =2 =
ol s (% K 1 Rock Core o Q'é & § -
MATERIAL DESCRIPTION

R Coarse COAL REFUSE

- 5_

- 10 —

15

_20._

- -~

| 23.0

T RN Brown and gray CLAYEY SAND with sandstone

O fragments, damp, medium dense to very dense

- 25 - ..

Y

— e

| i . :Q

| e

RN - SPOILSFILL -

S "y

[e]

L 30 MY . .
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/14/00 drilling operations.

Date Boring Completed:  12/15/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

Eah\D Engineering, Inc. In situations, the transition may be gradual. Figure 78
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LOG OF BORING NO. DH2-7 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| 2| 8 | Surface EL: 1051.7 feet \o .8 22| =
2| S| @ < S e |le| 5| 5| E|E
212 Split Spoon g = b s|S|0|E|5]|3
Q = &S o
g 8| 3 | OXJ shelby Tube 3| & g g 51219133
Q .54 =
S 18| 5 | A Rockcore & £5 AR
MATERIAL DESCRIPTION
o .
I . a Brown and gray CLAYEY SAND with sandstone
. o . fragments, damp, medium dense to very dense
- R
—_— B
I .o
B
__35_ e
. . Q
— T
R “.'a
e
e
_— L
- 40— . jo
e
.. e
I -
] .o
Sy
.. a
._.45_ o .
AR - wet, w/sandstone boulder @ 45 ft.
NI 50-17-14
g
] "o
- [
] . e
e
—50 PR
. . Q
T A 5-7-9
o .
| ] .. a
I
] .. a
= ‘o’ .
55 e N
A - mostly sandstone fragments (55.0' - 56.5") .
| O 11-9-14
e
. e
] L
- - SPOILJFILL -
- E ‘a
60 -t - -
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/15/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
- - . The stratification lines represent approximate strata boundaries. i
l-am Engineering, Inc. In situations, the transition may bepgradual. Figure 79



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH2-7 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | | 8 | Surface El: 1051.7 feet - 8 22| o] =
22| 8 | = sui : SE | = =&l 2|55
215 2 Split Spoon e g B s| 3|0 E|S ﬁ
= - —_ -~
2 ]2| 3 | CXJ shelbyTube 3 | g~ g 5l2|¢ % %
ol &l E & &2 = 2|3z
ol > K B Rock Core g £ g
MATERIAL DESCRIPTION
o . 5072
L L .a Brown and gray CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
C ol [
1 e - SPOIL/FILL -
- .
65 o 65.0
I 1 QY Jp Brown and gray SANDY CLAY to CLAYEY 11-11-17
A SAND with some sandstone fragments, damp,
— . medium dense to very dense
=70 -
L X[ 25-25-28
- 75 : - 51017
_ L 37| 0
- 80 R __ .
- o 81.3
B v/ . .
N Brown SANDSTONE, medium hard, medium
B grained, weathered
v 835 | 88 | 42
i Gray SHALE, soft
-85 - interbedded sandstone (84.3' - 84.8))
i 86.0
= COAL
—90 - "
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/15/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . - The stratification lines represent approximate strata boundaries. i
wAD Engineering, Inc. In situations. the transition may b gradua, Figure 80




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-7 :
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky <
Location: See Drawing No. C00553-1
5 | &| § | Surface El: 1051.7 feet " S S 2|3 <z
. = o Q O =
& =2 =<1 split Spoon s g *5-(‘3" 3 2 5 HEAE
= R4 — > -
2| 2| 3 | X Shelby Tube g | & 2% g s|121°1%|%
[+] 4 —
0 la f>)- BB Rock Core 4 °-§ = § - | o
MATERIAL DESCRIPTION
93 9
n COAL
B 94.1
95 Gray CLAY SHALE, very soft to soft, becoming
sandier and medium hard w/depth
400
99 | 86
B 101.6
B v N A
o Gray SANDSTONE with shale laminations,
- N medium hard, fine to medium grained
- Vv
v
V]
105 105.5
[ Bottom of Test Boring @ 105.5 .
1410
415 |
1120 - -
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/14/00 drilling operations.

Project No.:

Date Boring Completed: 12/15/00
Engineer/Geologist:

JEN/CEM
C00553

tIAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 81




BORING C00553.GPJ 2/27/01

, LOG OF BORING NO. DH2-8
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
< | 2| 8| Surface EL: 1057.0 feet < _8 2IE o=
Q < 88 N3 ° g | E
ﬁ_ *5 2 Split Spoon 2 9 ‘é‘ﬁ % i o % ;.E- g
8 ?El 3 Shelby Tube § 4 E; ] § g o é_ 'z,
@ [ (V] =} 9
03 UE>>~ BB Rock Core 14 ‘l§ = § J | o
MATERIAL DESCRIPTION
I Coarse COAL REFUSE 13
=
] o Brown CLAYEY SAND with sandstone
] Co fragments, damp, medium dense to very dense
| e
e
- 5 e
| L
| “.'a
T
- e
| R
10
X 4-4-12
. o
| e
| Y
e
] Y
15 o: .
] .o 7-8-10
e
A e
- ] o .’
| .. a
o
L 20 . ‘o
. 0. 5-44-50/4"
.. a
DR
I o
] e
e - SPOIL/FILL -
25 . -
o .
I L 26.0 13-24-24
| [—7] Brown SANDY CLAY to CLAYEY SAND with
7] some sandstone fragments, damp, dense to very
— .7 dense
30 ==
Completion Depth: 84.4 feet Remarks:
Date Boring Started: 12/8/00
Date Boring Completed: 12/9/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- B = The stratification lines represent approximate strata boundaries. ;
L*lAD Engmeermg, Inc. In situations, the transition may bepgradual. Figure 82




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-8 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
n . o < | ¥
- & 4 Surface El.: 1057.0 feet < g U T B I =
S 1+ 21 = split Spoon 21 a =S Rl | ZIE|E|S
sle| = g1l g so o0 - I I =
8| | 8 | X Shelby Tube g | x o~ gla 2l913|%
a © [ &’ ez - o ] 8
| 2 B Rock Core 5 £ 2 3|l a
MATERIAL DESCRIPTION
| ] X[—=7| Brown SANDY CLAY to CLAYEY SAND with 16-37-35
7] some sandstone fragments, damp, dense to very
] .7 dense
s
L XS 13-24-24
B iy 37.0
- Gray SANDSTONE, medium hard to hard,
medium grained
i - iron-stained (37.0' - 39.5 5072
—40
— . - 100 75
- occasional carbonaceous laminations
N (39.5' - 44.1")
45
—50 L
- numerous carbonaceous laminations
= (47.0' - 52,4)
| 100 | 84
55
D - iron-stained vertical fracture (59.9' - 60.4")
—60
Completion Depth: 84.4 feet Remarks:
Date Boring Started: 12/8/00
Date Boring Completed:  12/9/00
Engineer/Geologist: JENIJTS )
Project No.: C00553 Continued Next Page
. . . The stratification lines represent approximate strata boundaries. ;
I-*IAD Engineering, Inc. In situations, the transition may bepgradual. Figure 83




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH2-8 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| o| 8 | Surface El.: 1057.0 feet - .8 )T | =
3 2 @ — ] < Qe xX ° & 3 £ E
205 2 | X1 spiit Spoon g 8 S s|3|0|E|3|32
= — — > =4
2| 2| § | BX Shelby Tube R 22 g s1g|° ‘é %
o|8| E e gz Sl 8|8
ol & I Rock Core 5 = S i
MATERIAL DESCRIPTION
v .
| ] Gray SANDSTONE, medium hard to hard,
N medium grained 99 | 79
B v/
| v
] - iron-stained (59.9' - 63.9")
- v’
a4
-65 v
v
- v/
V]
B v’
Vv
B v
B V]
v/
_70 \/
v’
S v’
i v 100 | 100
v
[~ V]
| v
V]
N v
75 o
| Vv
V]
- v
V]
B v
Nd
v "] -clay seam (79.1'- 80.0)
—80
v 40| 6
| VvV
v/
| v .
NS - Boring abandoned @ 84.4 ft. after drilling rods
L N became stuck in hole
v/
B N 84.4
_85_ .
Bottom of Test Boring @ 84.4 ft.
I
-90
Completion Depth: 84.4 feet Remarks:
Date Boring Started: 12/8/00 .
Date Boring Completed:  12/9/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. i
I-RIAD Englneerlng, Inc. In situations, the transitioe\ may bepgradual. Figure 84



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH2-9 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 . a < | =
. § S Surface El.: 1056.0 feet < < fé <l 13 E]2lE
£ =12 Split Spoon e 9 '*E-g 3 i S|E|lS|3
212|838 | =X shelby Tube s | & T~ s| 5| B|9| 3| %
2|15l € & o2 G|lw| S| 5|F|a
= =1 -
o | > | I Rock Core g 5|8 a
MATERIAL DESCRIPTION
] Coarse COAL REFUSE
| < 2.0
o .
I “a Brown CLAYEY SAND with sandstone
o " fragments, damp, medium dense to very dense
R
L 5] L
) 1B CASING ADVANCE W/OUT SAMPLING
o .
e
— o
I ..o
L
_10_ . . co
. . Q
_— A
] .o
A
..
| L
15 K . :o.
A
e
L e
I .. a
S
B ..o
20 . 'o, -
] N 12-12-10-54
B
B .o
| T 39-20-14-9
| o
| o5 34-35-26-20
.. Q
B S
S 16-23-50/2"
. ] e
L
i “a - SPOILFILL - Al
I o
L 30 . .o .
Completion Depth: 100.1 feet Remarks: Water was noted at a depth of 84.7 ft. upon drilling
Date Boring Started: 1/17/01 completion.
Date Boring Completed: 1/18/01
Engineer/Geologist; JENJTS .
progject No.: C00553 Continued Next Page

t31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 85




BORING C00553.GPJ 2/28/01

: LOG OF BORING NO. DH2-9 &
Project Description:  Big Branch Slurry Inpoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5 | 2| 8 | Surface El: 1056.0 feet < .8 2L o=
%] © [s] o ° c
£ "3 2 Split Spoon z g %-g- % s o % E £
Q2 = E=1 (3]
2 2| 3 | X shelby Tube § i o~ s &5| 2 Ol 3|3
3 ® ; N B Rock Core 2 na_:g °1° = | & 3 §
7 & |2
MATERIAL DESCRIPTION
o7 501"
] L a Brown CLAYEY SAND sandstone fragments,
o damp, medium dense to very dense
i -
- IALe - SPOIL/FILL - Saaali ot/
i A 34.0
35| Y [ —7| Brown CLAYEY SAND to SANDY CLAY with 18-30-36-41
7] some sandstone fragments, damp to wet, dense
— -.71 toverydense
L= ] 32-75/5"
i i 29-57-50/1"
- 40 ._’__ 7
L [\ T P8-42-42-40)
| ___ 21-27-30-32
IS VA bl : D7-24-27-29
L= CASING ADVANCE W/OUT SAMPLING
A S (46.0' - 51.6"
B 15 49.5
~50 v ‘ . .
O Brown SANDSTONE, medium hard, medium
- N grained, weathered, friable
B Nd
v
| Nd
v
| V]
v
- 55 V7
| \/\/ 98 | 46
v . occasional diagonal fractures
v (56.1' - 61.4)
B o . y
B v
vd
B v
V]
Completion Depth: 100.1 feet Remarks: Water was noted at a depth of 84.7 ft. upon drilling
Date Boring Started: 1/17/01 completion.
Date Boring Completed: 1/18/01
Engineer/Geologist: JEN/JTS )
Project No.: C00553 Continued Next Page
[ A . The stratification lines represent approximate strata boundaries. i
l-am Eng ineering, Inc. In situations, the fransition may bepgradual. Figure 86



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH2-9 &
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | e| 8 | Surface El: 1056.0 feet . -8 22| o] =
8| S a < g9 2|lel|l & | 8| E|E
2112 Split Spoon s S| s s|a|o|E|5]|3
- —_ > -3 s
2|2l s X Shelby Tube 3| D~ 5| 5|2 © S %
[} € 2 @ o 2 15} n © o ©
o8|k BB Rock Core © a3 = §|3|a
%) @ » =
MATERIAL DESCRIPTION
v ) .
- 1 Brown SANDSTONE, medium hard, medium
N grained, weathered, friable
B v
B v/
V]
» v/
4
65 N4 98 | 52
V]
B v/
V]
B \/\/ - gray, medium hard to hard from 66.9 ft.
B v/
B N4
v/
70 N4
Vv
= v
v/
- v
v/
B Nd
v’
B Nd
| v/ 100 | 100
75 \/
n v/
V]
= v/
V]
B v’
v
B v’
Vv
_80 \/
| v
v
| V]
v/
- Vv
v
- % 100 | 95
v/
-85 ]
| v
v
_ v/
a4
= N ]
| -] -resume casing advance @ 88.0 ft.
i v 89.5
—90 .
Completion Depth: 100.1 feet Remarks: Water was noted at a depth of 84.7 ft. upon drilling
Date Boring Started: 1/17/01 completion.
Date Boring Completed: 1/18/01
Engineer/Geologist: JEN/JTS .
Progject No.: C00553 Continued Next Page
- . - The stratification lines represent approximate strata boundaries. :
3AD Engineering, Inc. In Situations, the transition may be gradual. Figure 87



BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DH2-9 §
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
» . m o | X
5188 Surface El.. 1056.0 feet < e . >l = £
£ 1F| 2 | = spiitspoon 2 g 55 S1213 g E1 5
2 = = o
|| 3 | X shelbyTube 3| & g5 g S1218|3|%
ol|s| E & Qs = | &1 3
ol & T B Rock Core 3 £ g o
MATERIAL DESCRIPTION
] VOID wot/2'
L - slurry w/sand and gravel (89.8' - 93.1")
— 2172 27 | 32 | 41
- gray sandstone cobble (93.1' - 93.8")
| 95— - slurry, sand, and gravel (93.8' - 95.8') 40/2' 34 | 24 | 42 27 1 21
] - silty sand with rock fragments (95.8' - 97.8")
— 37/2' 47 | 42 |
] - slurry with sand and gravel (97.8' - 99.9")
L wot/2.1' | 21 | 31 | 48 33 | 26
- gray clay shale (mine floor) @ 99.9 ft.
HM00 1+ 100.1 2012
= Bottom of Test Boring @ 100.1 ft.
05
10
415
20 —
Completion Depth: 100.1 feet Remarks: Water was noted at a depth of 84.7 ft. upon drilling
Date Boring Started: 1/17/01 completion.
Date Boring Completed: 1/18/01
Engineer/Geologist: JEN/JTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
w3AD Engineering, Inc. In situations, the transition may bepgradual. Figure 88



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH31 ¢
Project Description:  Big Branch Slurry Impoundment Investigation §' l
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 ° X
= | ol 8 | Surface El.: 1050.0 feet < iy RN 2| =
212|8| == 2 S8 |=|x|Z|E|E|E
21712 | &3 spiitSspoon 51| 85 |3|%|0]|5|2]|3
c |2 = > = o
82| 8 | CXJ sheibyTupe gle| 23 g S8l 3|3
o|s| E & D.g =« | &3]l &g
ol g BB Rock Core 2 £ c;u
MATERIAL DESCRIPTION
<>
T < Coarse COAL REFUSE
<
<>
[~ 7 <>
>
_— 2
<>
| <>
< >
<>
— 5 <>
<>
T <>
<>
] < >
< >
< >
- <>
<>
I <>
<>
<>
— 10 S
< >
I <
<>
| ] <>
<>
<>
- ] < >
<>
_— <>
<>
<>
— 151 O
<
- <>
<>
| ] <>
<>
<>
I~ 7 <>
<>
I <>
<>
201 S
< >
- <>
<>
T <>
<>
] <>
<>
< >
- ] <>
< >
25 Pl <
<>
- <
<>
R <>
<>
| a <>
<
< >
- >
<>
_.30__
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/5/00 drilling operations.
Date Boring Completed: 12/5/00
Engineer/Geologist: JEN/CEM .
Progject No.: ° C00553 Continued Next Page

t3IAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 89




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-1 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| 2| 8 | Surface El: 1050.0 feet - .8 NI | =
8 & n ° o 0 =X ° % 5 é E
212 Split Spoon g 9 ‘aﬁ 3 i ol|E|S|3
Q= = [3)
|| 3 | CX ShebyTupe s|2| 8, |818128|¢ 3%
ao| s E & a3 = | 2 g1 2
20 B Rock Core Ec:v = 2 - | a
MATERIAL DESCRIPTION
T Coarse COAL REFUSE
- 35 —
_.40_
4571 - wet @ 45 ft.
E— 6-6-6
50 : 50.5
[ ] - 4-18-30
..o Brown CLAYEY SAND with sandstone
- R fragments, damp, medium dense to dense
I I R
L Ay
.
- 55 . ;o' .
L X | 5-4-7
L L
e
] e - SPOIL/FILL -
R .. a
. sy |
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/5/00 drilling operations.
Date Boring Completed: 12/5/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. i
w3AD Engineering, Inc. In Situations. the transition may be graduar Figure 80



BORING CO00553.GPJ 2/27/01

LOG OF BORING NO. DH3-1 £
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £

Location: See Drawing No. C00553-1
.| g| 8 | Surface EL: 1050.0 feet < _8 2T 2| =
| | & < (<l X[ | 8 £ £
£ =2 =< split Spoon 2 g 8= sl |0O|E|3|3
o1 = = K3)
‘é S| B | X shelby Tube 3 | & g gg 51212133
o|®s| E & a2 = 2| 3|&
o & I B Rock Core 2 5|3
MATERIAL DESCRIPTION
‘o .
. ] Xl .| BrownCLAYEY SAND with sandstone 6-10-11
DR fragments, damp, medium dense to dense
I I N
— oy
- ..o
ey
- 65 -
L X[ 12-19-16
o .
R ..o
| e
..
I A
70 a
X[ 9-9-8
Y
b B
R ..o
. 'D, - - SPOIL/FILL -
| o
- = 75.0 v
L | X|—7| Brown SANDY CLAY to CLAYEY SAND with 5-10-39
- -_"] some sandstone fragments, damp, very dense
80 _ -
| _— 4 16-26-32-29
i e 20-50/3"
= ] - sopp——]
-85 7
- e 20| 0
90 - . i
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/5/00 drilling operations.
Date Boring Completed: 12/5/00
Engineer/Geologist: JEN/CEM .
Progject No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I-*IAD Englneermg, Inc. In situations, the fransition may bepgradual. Figure 91



Project Description:

LOG OF BORING NO. DH3-1

Martin County, Kentucky

Big Branch Slurry Impoundment investigation

triadeng.com

ri

Location: See Drawing No. C00553-1

2] . N ° X
2 § S Surface El.: 1050.0 feet < g% y ) i £ |z %
2 =2 =< spiit Spoon g 5 "3'5 3| % 5 51213
L = & o
2| 2| 8| =X shelby Tube gle| o |s|&|2|°|3|%
S| &l ¢ e 82 |69 | S|Is|T|s
= © o
|2 K ¥ Rock Core 2 5|3
MATERIAL DESCRIPTION
B 7|  Brown SANDY CLAY to CLAYEY SAND with
._: B some sandstone fragments, damp, very dense
- 48 | 14
g5 __
= 8 |8
1100 =
= 101.8
B v A Gray SANDSTONE with shale laminations,
N medium hard, fine to medium grained
— Vv
v
05 88 | 81
v
B g
B v
4
N v’
v
- v
v
10 v’
]
B v
B v
| v
v/
| N4
NG
415 ~d 100 | 98
v
V|
v
Vv
v
vd
v
V7

120

BORING C00553.GPJ 2/27/01

Project No.

Completion Depth:
Date Boring Started: 12/5/00
Date Boring Completed: 12/5/00
Engineer/Geologist:

120.1 feet

JEN/CEM
C00553

drilling operations.

Remarks: Groundwater was first noted at a depth of 45 ft. during

Continued Next Page

L31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 92




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-1 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
2 EL: 1050.0 feet o | 8 2|3 -
mggSurface ° 55 |=|<|2|5|%|%
E1F| S Split Spoon > A == =R &1L 5|3
sle| = 2l o £© 212l |8|=]g
2|2l 28 X] shelby Tube 3| x %; g S| E © E ’*é
(] = =
S 18| S| A Rockcore < &é 2 § =
MATERIAL DESCRIPTION
120.1
- Bottom of Test Boring @ 120.1 ft.
425
430
435
440
445
450 - -
Completion Depth: 120.1 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 12/5/00 drilling operations.
Date Boring Completed: 12/5/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _
- A . The stratification lines represent approximate strata boundaries. ;
LRIAD Engineering, Inc.  instuations, the transition may be gradual. Figure 93




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-2 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
w o | R
.. | 2| 8 | Surface El.: 1051.4 feet \o .8 2Tl o] =
21238 | = ; S [®|=|&|8|E|E
2 =2 Split Spoon g 8 ﬁ:~§ 3 % S|E|S|3
S || = S = o
2| 8| 3 | X shelby Tube g | & 2% g § 2|9 § 3
als| E ha o % = | 2|3
o & B Rock Core 2 & |3
MATERIAL DESCRIPTION
<> C COAL REFUSE
I oarse
<>
<>
] <>
<>
E— <>
<>
] <>
<>
- 5+ <>
<>
I < >
<>
] <>
< >
< >
- <>
<>
I < >
<>
<
— 10 <>
< >
I <
<>
] <>
<>
<>
- <>
<>
I < >
< >
<>
_15_ .
<>
= <>
< >
I < >
< >
< >
- <Z >
<>
I <>
<>
20 <>
<>
- <>
<>
A < >
<>
] <>
< >
<>
- <>
<>
25 <>
<>
7 <>
<>
I <>
<>
] < >
< >
<>
- ] <l =
.
30 :
Completion Depth: 110.5 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/6/00
Engineer/Geologist: JEN/CEM .
Pr(?ject No.: ) C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
31AD Engineering, Inc. In situations. the transition may bepgradual. Figure 94



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-2 &
Project Description:  Big Branch Slurry Impoundment Investigation 'g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | 2| & | Surface El: 1051.4 feet < -8 22| 2| =
8|S 2 Sg R [ | F|s|E|E
212 Split Spoon g 9 bs s|S|o|E|35|2
Q — = (4]
& 2|5 | OXI shelby Tube g | & 25 g 51218 |%
a ] S D o= ot ] g 8
2 BN Rock Core 14 % 5 § -]l a
MATERIAL DESCRIPTION
R Coarse COAL REFUSE
| (W= 32.0
o
I ..o Brown and gray CLAYEY SAND with sandstone
o fragments, damp, medium dense to dense
- R
35K
L X ] 5-8-7
I A
..o
— e
R ..o
» By
| -wet@ 40t
L X 7-8-21
o .
I RS
| o .’
..o
I B
- 45 e
L X e 5-9-6
Lo
| B
I K . :c
e
[ . a
_50 o .
L (X[ e 8-15-13
- - boulder @ 51 ft.
-1 [
_ Lo
] .. a
e
55 L
. . Q
| LT 7-20-50/1"
o . )
] Lo
L
| La - SPOILJFILL -
] B
L e0 o 60.0
Completion Depth: 110.5 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/6/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
wlAD Engineering, Inc. In Situations. the transition may bepgradual. Figure 95



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-2 &
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky 2
Location: See Drawing No. C00553-1 ’
@ : 1051.4 . g 21 =
v § S Surface 'EI.. 105 eet < 5 _§ el|%|z = | %
2 o 2 | X split Spoon 2 9 bA 5| 5|0 E|S :.-)
- — > =
3| 2| 3 | X shelby Tube gle| By § sleg|¢ ‘é 3
ol s E & o = gl 3l a
ol I B Rock Core 3 = g a
MATERIAL DESCRIPTION
I = Brown SANDY CLAY to CLAYEY SAND with 20-26-33
A some sandstonne fragments, damp, medium
- - dense to dense
65 "7 -boulder @ 65 ft. 50/6"
70 -
. - trace coal fragments @ 70 ft.
| K 17-19-20
-75 |-
| X = 17-19-17
-80 -
L (X 6-5-10
-85 S
I A VA o 38-18-22-28
L — - SPOILFILL -
i o 87.8 14-30-50/2"
i COAL
B 0 . -
Completion Depth: 110.5 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/6/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
™~ . . The stratification lines represent approximate strata boundaries. ;
Lqm Englneerlng, Inc. In situations, the transitio% may bepgpradual. Figure 96



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-2 {mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | 2| 8 | Surface EL: 1051.4 feet - .8 22 L] =
212 2| == sui ; 22 | |=|8|2|E|E
e |=2 Split Spoon el a ®E Sl (5|3
clel = > | G s © 12| % S|l ol &
2|23 X shelby Tube 4 §; 8 5E o 2§
o|s| E e Sz Sls|l 8|8
2| & B Rock Core 2 b g b
MATERIAL DESCRIPTION
73 0
= COAL
95 95.0
100 | 4
- Gray CLAY SHALE, very soft to soft, becoming 0
sandier and medium hard with depth.
400
| 103.0
v/ . I
- o Gray SANDSTONE with shale laminations,
N medium hard, fine to medium grained
105 A
i o 100 | 96
Nd
n v/
V]
= v/
vd
- v/
V]

110 v 110.5

[ Bottom of Test Boring @ 110.5 ft.

415

[~ -

120 - -
Completion Depth: 110.5 feet Remarks: Groundwater was first noted at a depth of 40 ft. during
Date Boring Started: 12/6/00 drilling operations.

Date Boring Completed: 12/6/00
Engineer/Geologist: JEN/CEM
Project No.: C00553

The stratification lines represent approximate strata boundaries.

EQIAD Engineering, Inc. In situations, the transition may be gradual. Figure 97



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-3 §
Project Description:  Big Branch Slurry Impoundment Investigation §’ l
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[72] . ) < 2
5|8l 8 Surface El.: 1052.7 feet < s <l l3lzlz]|s
£ =2 =< split Spoon & 9 ﬁ'-g 5 : S|E|3]|3
Q - = o
gle E: X Shelby Tube g z| 23 g 5|2 S 34
[a] '3 = - = a
o | & | A Rock Core © O-C_g 5|2 Jla
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
- 5_
_10_
_15-
__20_
_25_
| 30 30.0
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed:  12/7/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

The stratification lines represent approximate strata boundaries.

3AD Engineering, Inc. In situations, the transition may be gradual. Figure 98



BORING C00553.GPJ 2/27/01

Project Description:  Big Branch Slurry Impoundment Investigation

LOG OF BORING NO. DH3-3

triadeng.com

Martin County, Kentucky

Location: See Drawing No. C00553-1
0] . 2 e | ¥
5 § o Surface El.: 1052.7 feet < 54 el el z |z £
el ] Split Spoon g g *a-g o O I = = I =
Q1 = = o
£l2|3 Shelby Tube 3 | @ o~ s §|28|9|3| %
25| E 8 8¢ |o|v|S|ls|&|8
= = = a
ol ¥ B Rock Core S 5|3
MATERIAL DESCRIPTION
i Q( . . .
| | X | .a| Brown and gray CLAYEY SAND with sandstone 5-3-6
R fragments, damp, loose to medium dense
C [
— B
R Y
. L
el -wet@ 35t
[ O 3-3-6
0 .
R L
L S
..o
I e
40 “La
Lt - Unable to push shelby tube @ 40 ft. due to rock
. fragments 31-28-9
.o
I B
R .. a
ey
..o
_45 O‘ . .
L X[ 3-6-21
e :
] Y
-7 e - SPOIL/FILL
] e
e
5o . 50.0
| | X[ —7] Brown SANDY CLAY to CLAYEY SAND with 23-26-28
[ some sandstone fragments, damp, dense
-55 B
YT 18-25-26
- 60 = ; i
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM .
Pr(?ject No.: C00553 Continued Next Page
- B . The stratification lines represent approximate strata boundaries. ;
lﬂlAD Engineering, Inc. In Situations, the transition may bepgradual. Figure 99




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-3 ¢
Project Description:  Big Branch Slurry Impoundment Investigation §,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.. | o| 8 | Surface EL: 1052.7 feet \o .8 22 o =
52| < o 2 s¢c || &|&8|E|E
2 '; 2 Split Spoon °>2" 8 Bs 3|2 |0|E|3S 3
B | 2| 3 | X shelby Tube 8|z | £ g S12191%5%
8|s|E e Sz Sls| 8|8
7| > I B Rock Core 2 53 3| a
MATERIAL DESCRIPTION
| | X[—="] Brown SANDY CLAY to CLAYEY SAND with 32-24-22
B _ 7 some sandstone fragments, damp, dense
—65 :— 50/3"
[ 1 [Tl -boulder@ 65 .
70 —_ 70.0 5012
- \/\/ Gray SANDSTONE, fine to medium grained,
N medium hard to hard
B v’
v’ - iron-stained vertical fracture (70.8' - 71.1")
= v/
Nd
-75 v
A 89 | 81
- v
g
B v
vV
B v
| Vv
v/
_80 \/
v’
- Savd
v
- vavd
Vv’
B N4
| v
Vv
| g
85 A 99 | 66
B v’
V| 86.7
COAL
_go . .
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 100



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-3 § '
Project Description:  Big Branch Slurry Impoundment Investigation E
Martin County, Kentucky £
Location: See Drawing No. C00553-1
a rface El.; 1052.7 feet o 3 = |2 _].
5| &g |3 0 % 52 |=|x|z|5|E|E
£ 'q-, 2 Split Spoon g 8 'a-é 3| S|0|E|3 o
21 = = L
B 2| 3 | CXI Shelby Tube 3| e g g 5l2|lc|8|%
o|s| E & ez =213 | &
ol 2 B B Rock Core 3 z <§v
MATERIAL DESCRIPTION
n COAL
i - unconfined compressive strength
| (93.0' - 93.3") - 3,600 psi
95 - unconfined compressive strength 100 | 22
| (95.5' - 95.8) - 3,780 psi
96.6
Gray CLAY SHALE, very soft to soft, becoming
[~ sandier and medium hard with depth
100
101.8
| v | Gray SANDSTONE with shale laminations, 100 | 100
NZ medium hard to hard, fine to medium grained
- vd
05 Y 105.1
- Bottom of Test Boring @ 105.1 ft.
410
415
420 " .
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/6/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
AD Engineering, Inc. In Situations. the transitian may bepgradual. Figure 101



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DH3-4 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
n . @ o | R
urface El.: 1053.9 feet o o ST 2| =
5 8(81]° % 55 |s|w|3|5|E|E
e =< split Spoon 2 g 5 g S| 3|0 |E|S|3
o | = = o
S| 2| g | CXI shelby Tupe gle| o5 8| &§|2(9|28)|%
3|8 E B Rock Core & o 3 o1 = | £ =1 f
2| & o (7] §
MATERIAL DESCRIPTION
—
- || o CoarseCOALREFUSE
] L
..o
E— DR
- ..o
AR
- 5] -
. . QO
I L
R .. a
i e
Y
— -
- 10— X . :o
Sy
e
_— e
] .. a
L
..o
151 .
] . o
ey
B T . <°
] , 18.0
. W | —| BrownCLAYEY SAND with sandstone
[.'7| fragments, damp, medium dense to dense
20 ol
W 83
D | =] - shelby tube (20.0' - 21.2') brown and gray
I L= clayey sand with sandstone fragments
_25~x:—-:-: - mostly sandstone fragments (25.0' - 26.5) U
i '><,";,' - attempted shelby tube @ 25.0 ft. 24108
I o _ n (no recovery)
R - SPOILFILL -
L L
30 —— . " N
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/7/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. ;
lAD Engineering, Inc. In Situations. the transitian may be gradual Figure 102
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Project Description:

LOG OF BORING NO. DH3-4 ¢ RI
Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky - E L AD

Location: See Drawing No. C00553-1
| o| 8 | Surface El.: 1053.9 feet - 8 2T .| =
2| S| a9 ° So *|<e| &| &5 E|E
& ; 2 Split Spoon s 5 ‘6;5 s|S|o]|E|3)|3
2 = & Q
2l2| 3 Shelby Tube gle| s |s|5({2|9|%8|%
2 £ ‘g 3 K 2 o |V | @ | &=
o = | g | 9|
o & B B Rock Core 8 = cgu
MATERIAL DESCRIPTION
| (X [— Brown CLAYEY SAND with sandstone 4-5-29
A fragments, damp, medium dense to dense
_35 —_: p
L X 31-21-11
—40 3 _ B
| X LT 10-10-11
C Ol RS - SPOILJFILL -
45 ] 45.0
| | X[—"| Brown SANDY CLAY to CLAYEY SAND with 22-26-27
. some sandstone fragments, damp, very dense
_50 :v
] _ _ 20-23-30
| 55 ] 55.0
o 50/5"
I L Gray SANDSTONE, medium hard to hard,
N medium grained, with occasional coal
- ] laminations
| v
" - iron-stained, moderately weathered
| v (55.0' - 64.2))
Vavd
- 60
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/7/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . - The stratification lines represent approximate strata boundaries. :
Lam Englneerlng, Inc. In situations, the transitioﬁ)’n may bepgradual. Figure 103




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH3-4 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky .

triaden

Location: See Drawing No. C00553-1
1] . @ N X
. § S Surface El.. 1053.9 feet < S% <l 1312 lels
£ : 2 Split Spoon 2 8 ‘@5 3 i o|E|3 a
22| 3 | X sheibyTube gle| o |s|s|2lo|2|%
d|a|E I B RockC & g3 o1?1Zlels &
wl & ock Core 2 & é\x
MATERIAL DESCRIPTION
o 501"
| o Gray SANDSTONE, medium hard to hard,
o medium grained, with occasional coal
B | laminations
v 96 | 74
E V]
= v/
] -diagonal fracture @ 62.5 ft.
65 v/
V|
B v - iron-stained diagonal fracture (66.6' - 66.8")
B v
vd
B v/
B vavd
v
70 V]
o 100 | 94
= vavd
v/
= V]
v
B Vv
| v
vd
| v
75 \/
| v’
v
— v
Nd
[~ v
Nd
B v
V]
—80 % 99 | 99
| V]
v’
n V]
v
- V]
v’
— v
v
-85 L]
B v/
vavd
B v
] 87.6
VOID
—90 . -
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/7/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM .
Project No.: €00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. ;
L*IAD Englneerlng, Inc. In situations, the transitioe'n may bepgradual. Figure 104
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LOG OF BORING NO. DH3-4 ;mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky g
Location. See Drawing No. C00553-1
.| | 8 | Surface El: 1053.9 feet < .8 21T L] =
158 | = aun 3 8¢ x| |8|8|E|E
& ’;; 2 Split Spoon g 8 8BS s|S|o|El3 g
=t £ — > - o=
B | 2| 3 | OXJ shelby Tube glz| 23 g s18lS|35|%
a] o E & az = 2 o | o
| g B Rock Core 5 = g
MATERIAL DESCRIPTION
B VOID
- void sample (87.6'- 97)" slurry and sand
1.1% gravel 34 | 17
[ 78.9% sand .
- 20.0% silt and clay
-95
= 97.0
°, o Broken Coal and Mine Rubble
u ) 98.1
- Gray CLAY SHALE, very soft to soft, becoming
100 sandier and medium hard increasing depth
102.8 | 100 | 42
| O Gray SANDSTONE with shale laminations,
N medium hard, fine to medium grained
1105 105.1
- Bottom of Test Boring @ 105.1 ft.
4101
415
S
420 - -
Completion Depth: 105.1 feet Remarks: Groundwater was first noted at a depth of 35 ft. during
Date Boring Started: 12/7/00 drilling operations.
Date Boring Completed: 12/7/00
Engineer/Geologist: JEN/CEM
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. i
31AD Engineering, Inc. In Situations, the transition may be graduat Figure 105




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH4-1
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
w . a ® X -
- § S Surface El.: 1050.9 feet < S% <l 158 lels
£ =2 =< split Spoon g g '*g-g 3 i C|E|S|2
%. E- S | (X shelby Tube g & gg g\} 5 % g %_ 3
ela (%- M B Rock Core 2 a3 £ ‘g«; 4| a
MATERIAL DESCRIPTION
- Coarse COAL REFUSE
- 5_
_10_
_15_
_20_
_._25_
_30_
Completion Depth: 111.2 feet Remarks: Groundwater was first noted at a depth of 43 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: JEN/JTS .
ngZ;e,\r,o_?o o9 C00553 Continued Next Page

t31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 106
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LOG OF BORING NO. DH4-1 §
Project Description:  Big Branch Slurry Impoundment Investigation H
. T
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o| 8| Surface El.: 1050.9 feet . 8 2T .| =
o o [ g = =
o | 5| @ _ K se X || ZF|&|E|E
215 2 | X split Spoon 2 8 *ag s|S|olE|S|3
2 = = L
2|1 2| 8 | O shelby Tube ale| o5 |s|&|2|9|3|%
215 € 3 o2 G| | S| 5|8 S
= - 3
o| & B Rock Core 14 ke = § a
MATERIAL DESCRIPTION
- Coarse COAL REFUSE
_35—
_40._
| > 43.0
o .
I ..o Brown and gray CLAYEY SAND with sandstone
o fragments, damp to wet, medium dense to dense
L 45 -] .
.. a
[~ | /\[° -] -verysandy (43.0'-51.0 5-7-10-16
- “la
— ° i 8-9-16-17
. a
= e
5o a 10-18-22-12
.
..o
L ] o 7-10-10-10
» L
R
I e 5-6-9-10
. . Q
L 55 ;_’. .
I . . ja 5-10-18-17
ey
..o
- IAle - SPOILJFILL - 7-18-29-15
| “La
50 o [15-13-11-1§
Completion Depth: 111.2 feet Remarks: Groundwater was first noted at a depth of 43 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: JEN/JTS )
pﬂgect No.: C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. i
LRIAD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 107
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LOG OF BORING NO. DH4-1 § .
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5 | &| 8 | Surface EL: 1050.9 feet < 8 213 |z
> - °\° =3
£ =2 Split Spoon e 9 §-§ 3 i o %3 3|3
| 2| 8 | X shelbyTube 3 | & 2% g S121<3|%
31s| € & a3 =23 a
ol & B Rock Core 2 = c;v
MATERIAL DESCRIPTION
e
- .. Brown and gray CLAYEY SAND with sandstone
o fragments, damp to wet, medium dense to dense H5-13-11-15
a
B ‘o'’ - root traces (61.0' - 63.0")
I .o 8-9-8-9
o DR
RN - SPOIL/FILL -
— L 3-8-20-28
u —_ 66.9
L |\ [ Brown SANDY CLAY to CLAYEY SAND with 8.3048.75
",_: 7] some sandstone fragments, damp, dense to very
= .71 dense
.2 - some gray mottiing and trace coal fragments D8-52-37-43
C70 A | = (67.0'- 69.0)
- X 71
- 1 [—7| - shelbytube (71.0'-71.7") brown and gray
= [ clayey sand to sandy clay with some
] T sandstone fragments 15-10-18-19
75 —_ . 50/3"
VA el D0-34-29-20
80| X o= 800 4-40-59-60
- \/\/ / Brown SANDSTONE, soft, weathered, friable, -
N fine grained 42-65-74-56
- v
B v’
NV 81-64/2"
I v/
avd
= N 85.2
8 36-50/2"
B COAL
951 0
—90 " -
Completion Depth: 111.2 feet. Remarks: Groundwater was first noted at a depth of 43 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- - - The stratification lines represent approximate strata boundaries. ;
I.alAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 108




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DH4-1 ¢
Project Description:  Big Branch Slurry Impoundment Investigatioh §’
Martin County, Kentucky g
Location: See Drawing No. C00553-1
&3 : 8 2|2
5 § S Surface El.: 1050.9 feet < 54 sl 13225
€1 +=] 2 | B splitSpoon 2 q =R 2115|535
cle|l= 9 Ie] S0 [ ! 5} > o
:%‘. g- 8 | CX] Shelby Tube 3| x %; g 3 g o 1 *é
(@] © £ &’ o 2 = 2L = N
w2 B Rock Core 2 = ‘;u S| a
MATERIAL DESCRIPTION
- COAL
B 100 | 24
94.5
- 95 )
Gray CLAY SHALE, very soft to soft, becoming
= sandier and medium hard with depth
| 100 | 92
00
B 101.4
S v . N
A Gray SANDSTONE with shale laminations,
- 2 medium hard, fine to medium grained
v
B N
05 \/\/
| N4
o 100 | 96
| ]
N - iron-stained (107.5' - 108.0")
- ]
v
- N4
v
110 N
i v 111.2
- Bottom of Test Boring @ 111.2 ft.
15
1120 - .
Completion Depth: 111.2 feet Remarks: Groundwater was first noted at a depth of 43 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
I-;lAD Englneerlng, Inc. In situations, the transition may bepgradual‘ Figure 109
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LOG OF BORING NO. DHP-1 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
518 g Surface El.: 1056.0 feet < gg 212 . z
> R o
£ =2 Split Spoon g o) *;?f; % s 3 % 513
Q@ = = (3]
82| 3 | CXI shelbyTube 3| & 2% gs S1B191%8]%
Q & =
2|3 | & | LA Rockcore & L3 18|78
MATERIAL DESCRIPTION
] % Coarse COAL REFUSE 15
| | o o< X O -
..o Brown CLAYEY SAND with sandstone
- I fragments, damp, medium dense
. .
- 5 o
. . Q
E— Sy
- "o
L -
..
I L
10 . . :o
L X [|°. 9-8-4
“La
T B
L ] ..
e
..o
15 ;)‘ . i ,
R - trace slurry (15.0' - 16.5")
I “La 6-9-7
o .’
..o
C o (e
L ] Y
B
-20 N
. . Q
L] L. 3-5-6
[e]
- 4 |.-°| -boulders (21.7'- 27.0'
o
- .. e
] B
25 e
X |e. 50/0"
“.a
| ey
| ..o
D - SPOIL/FILL -
] ! ‘a
20 L 30.0
Completion Depth: 107.0 feet Remarks: Water was noted at a depth of 75.5 ft. upon drilling
Date Boring Started: 12/5/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JENNTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
L*IAD Englneerlng, Inc. In situations, the transition may bepgpradual, Figure 110
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Project Description:

LOG OF BORING NO. DHP-1 §

Martin County, Kentucky

Big Branch Slurry Impoundment Investigation

Location: See Drawing No. C00553-1
- | o| 8 | Surface El.: 1056.0 feet i -8 22| =
g | 5| @ < 88 R || || E|E
21512 Split Spoon 2 9 B s|2|o|E|3|32
L B4 —— =
| 2|3 | CXI shelby Tube 3| & 2% § 5128191 8|%
Al 8| E ¢ Q3 = | 23|z
oz B B Rock Core 5 = g o
MATERIAL DESCRIPTION
| | X[=—7] Brown SANDY CLAY to CLAYEY SAND with 18-28-28
7] some sandstone fragments, damp, very dense
L 35 _ -
L XL 12-17-38
i 39.5
Brown SANDSTONE, medium hard, medium
- grained, moderately weathered, friable 85 | 20
B - gray, hard from 43 ft.
—45
- 99 | 80
—50
—55
E - w/occasional carbonaceous laminations 100 97
| (43.0'- 53.8")
- 60 —
Completion Depth: 107.0 feet Remarks: Water was noted at a depth of 75.5 ft. upon drilling
Date Boring Started: 12/5/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JENJTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
LRIAD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 111
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LOG OF BORING NO. DHP-1 §
Project Description:  Big Branch Slurry Impoundment Investigation :g"
Martin County, Kentucky £ :
Location: See Drawing No. C00553-1
.| 2| 8 | Surface El: 1056.0 feet < _8 22| o] =
81 S| a 2 60 X o | | 8| E| E
&L P; 2 Split Spoon g = 7,:-“5) 3 : o|E|35]3
Q2 = = [$]
82| 3 | X shelbyTube g | & £5 g 5121¢|3)|%
[ = =
e1a (% B Rock Core o Qé % § - | a
MATERIAL DESCRIPTION
v/ . .
Gray SANDSTONE, hard, medium grained
v
Vv
v/
Vv
v
| -iron-stained (63.5' - 66.4')
v
V]
v A - fractured (65.9' - 66.4)
v’ 99 | 87
v
v
V]
v/
v
N - iron-stained (70.0' - 72.8') and (76.4' - 76.6")
= V]
v
- V]
v’
B V]
| v
g
| v
75 A
B v/
v
B \/\/ - iron-stained vertical fracture ((77.0' - 77.4") 99 | 93
B v
v
B v
v
_80 \/
| Vv
v/
= v
v/
= V]
v’
B Nd
v
-85 N
| v
Vv
| v
A 100 | 81
B v
v 88.7
- § Gray SHALE, soft to medium hard
—90
Completion Depth: 107.0 feet Remarks: Water was noted at a depth of 75.5 ft. upon drilling
Date Boring Started: 12/5/00 completion.
Date Boring Completed: 12/6/00
Engineer/Geologist: JEN/JTS .
progject No.: C00553 Continued Next Page
- . . The stratification ines represent approximate strata boundaries. ;
I.RIAD Englneerlng, Inc. In situations, the transitioei may bepgradual. Figure 112
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LOG OF BORING NO. DHP-1 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o] 8 | Surface El.: 1056.0 feet \o 8 2T =
R IR ° 8 *° -1 | 51 E|E
€ | =1 2 | B splitSpoon il e 2 1158l 3| 3
slelz 21 g Lo elz|l3l8lzle
8| 2| 8 | X shelby Tube 3| x o~ sls|219|35|%
als ; 0B Rock Core 4 & % S g g3 t;-_!
B o »n g
MATERIAL DESCRIPTION
90.8
B COAL
B - unconfined compressive strength
B (91.3'- 91.5") - 3,970 psi
—95 .
- unconfined compressive strength
= (96.6' - 96.9') - 4,040 psi
i - unconfined compressive strength 99 | 24
B (97.5' - 97.8") - 2,940 psi 98.4
3 Gray CLAY SHALE, very soft to soft, becoming
1100 sandier and medium hard with depth
100 | 86
105 105.6
B v . N
Gray SANDSTONE with shale laminations,
| o e . < 107.0
medium hard, fine to medium grained. /
T Bottom of Test Boring @ 107 ft.
410
1415
20 .
Completion Depth: 107.0 feet Remarks: Water was noted at a depth of 75.5 ft. upon drilling
Date Boring Started: 12/5/00 completion.
Date Boring Completed:  12/6/00
Engineer/Geologist: JEN/IJTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. i
3AAD Engineering, Inc. In Situations, the transition may be gradual, Figure 113



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHP-2
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[} . 3 N X -
” § S Surface El.: 1055.7 feet < cd o132l ¢
£ = 2 | &< split Spoon e 8 ﬁf) % 2 (—“; |3 35
2 = & (4]
212| 3 | X shelby Tube gle| s |&s|§|2|9|28|%
ElElE § 2 o|lv| S|l 5|&8|s
= - -
ol B Rock Core 3 = § o
MATERIAL DESCRIPTION

~ AUGER WITHOUT SAMPLING

- 5._

_10_

_.15._

_20__

_25_

30— - -
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 1/9100 drilling operations.

Date Boring Completed:  1/9/00
Engineer/Geologist: JEN/CEM .
Prog}ect No.: ° C00553 Continued Next Page

- . A The stratification lines represent approximate strata boundaries. ;

I-RIAD Engineering, Inc. In situations, the transition may bepgradual. Figure 114



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHP-2
Project Description:  Big Branch Slurry Impoundment Investigation g
. k-4
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| 2| 8 | Surface EL: 1055.7 feet - .8 2| | =
g | St a 2 8e || B| &S| E|E
21el2 > split Spoon g 9 B 3| S|o|E(3]|32
Q2 = = (3]
£ 2| 3 | OX shelbyTube gle| T, g slelel3%
2| s| € e Sz sl 82
ol & B Rock Core 3 = 2 J |
MATERIAL DESCRIPTION
AUGER WITHOUT SAMPLING
_35_
_40_
_45._
50 50.0
- v o Gray SANDSTONE, medium hard to hard,
N medium grained
B \/\/ - soft weathered zone @ 53.2 ft.
i ]
= v '
| - iron-stained (53.2' - 54.0") and (56.7' - 57.5)
94 t 63
-55 v
vV
- v
Nd
B v " | - diagonal fracture @ 51.3 ft. and 56.8 ft.
B v’
i N4
v
-60 - -
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 1/9/00 drilling operations.
Date Boring Completed:  1/9/00
Enginéer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- - . The stratification lines represent approximate strata boundaries. ;
w3MAD Engineering, Inc. In Situations, the transition may be gradua. Figure 115




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHP-2
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
7 : fi o 8 2| o
. § S Surface El.: 1055.7 feet < £ 5 < xlelelE
& e 2 | ] split Spoon g 9 ﬁﬁ 5 i o|E|35|3
9| = 5 )
82| 3 | X shelbyTube 3| & g {-,3 51219133
Q = =
olag % I B Rock Core 2 ﬂ-% & § =
MATERIAL DESCRIPTION
N .
L A Gray SANDSTONE, medium hard to hard,
N medium grained
B e
B v
v - low-angle fracture @ 62.3 ft.
| N
N 100 | 67
= v’
65 | -fractured (62.8' - 63.8)
— N
vd
B v A - iron-stained, w/occasional vugs (62.8' - 67.8")
B v
| Nd
N - clay seam (66.8' - 67.0")
70 V]
v
i \/\/ - iron-stained (70.9' - 71.9")
- V]
v
‘ V]
| v
\/\/ 100 | 100
—75 \/
| v
N4
— v
V]
B v
V]
B v
- 80 V]
v/ - iron-stained vertical fracture (81.3' - 84.3")
N = and (87.0' - 87.3")
v
| V]
v
= V]
v
B ]
= 80 | 29
-85 | -iron-stained (80.0' - 87.5")
B v
N4
| v
V]
- v
V]
- v
Vv
-90
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 1/9/00 drilling operations.
Date Boring Completed: 1/9/00
Engineer/Geologist: JEN/CEM .
progject No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
w3AD Engineering, Inc. In Situations, the transition may be gradual, Figure 116



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHP-2

Project Description:  Big Branch Slurry Impoundment Investigation g

. T

Martin County, Kentucky £

Location: See Drawing No. C00553-1
=1 ol 8 | Surface El.: 1055.7 feet < .8 22| .| =
3| S| @ 2 c'S || &l 3| E|E
2 1=1] 2| = splitSpoon 2lal| 85 |3 |S|o|E|S]|3
cle| = > g 5 © 218l s &l =] &
2| 2| 8 X Shelby Tube 3| g; 3 S| 2 © 5| %
o|s| E e g2 = | |3z
o | 2 I B Rock Core 5 = g 3| &
MATERIAL DESCRIPTION
903

B Dark gray CARBONACEQUS SHALE, medium g1 g

B hard

- COAL

K 100 | 10

95

00 100.3

B Gray CLAY SHALE, very soft to soft

— 95 | 58

05— 105.0

R Bottom of Test Boring @ 105 ft.

410

415

——

20 - -
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 45 ft. during
Date Boring Started: 1/9/00 drilling operations.

Date Boring Completed: 1/9/00

Engineer/Geologist: JEN/CEM

Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 117
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BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-1 §mm
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[%)] . g 2 X -
5 § O Surface El.. 1055.8 feet L e <l l3lElels
S =1 2 | B splitSpoon glal| &= S| =(S1 |53
sle| = el Lo 2| T 18|32
§ | 2| 3 | CX shelby Tube g | & 2% Ela B9 3|3
a © [S g 232 - ] (=] o
I K ¥ Rock Core 8 = g J | a
MATERIAL DESCRIPTION
= 0.
| J|% .| Coarse COAL REFUSE 7
..o
- - -| Brown CLAYEY SAND with sandstone
| e fragments, damp, medium dense to very dense
] A
“.'a
L 5 ‘o' .
[ e
| .
.. a
I B
- .. a
oy
_.10_ R
X 10-16-14
o .
I ..o
e
.. a
I A
15 . :o
L. - boulder (15.0- 16.5 ft. )
| e . 45-27-36
e
-1 [°| -boulder(20.0-22.01.)
] ..o
L
[ “'a| - Dboulder (25.0-26.0t.)
_ZO—Z'o',' 5012
T ..
o .’ 4
] .o
- o .’
] Lo
e
o5 2
-2 47-50/4"
= . D' . !
] . a
A
"] . . :o - SPOILJFILL -
] o
.30 .. a 30.0
Completion Depth: 106.8 feet Remarks: Water was noted at a depth of 84.6 ft. upon drilling
Date Boring Started: 12/11/00 completion.
Date Boring Completed: 12/11/00
Engineer/Geologist: JENAJTS .
Projoct No. C00553 Continued Next Page
- . - The stratification lines represent approximate strata boundaries. :
I-RIAD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 118



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-1 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| 2| 8 | Surface El.: 1055.8 feet \o -8 RN o =
8|52 | — ) 2 8o || &| 3| E|E
21512 Split Spoon g g b T|lo|0o|5|3]|1
22| 3 | OXI shelbyTube 3| & g; § s12819]1%8|3%
ol| s8] E S 32 = &1 3l7F
3 I B Rock Core 5 = g o
MATERIAL DESCRIPTION
[ | X [—="] Brown SANDY CLAY to CLAYEY SAND with 7-13-10
- ._7] some sandstone fragments, damp, medium
- ] -.-.7] densetovery dense
L35 T :
F 15-48-50/3"
] Eal 38.0
v/ "
T LA Gray SANDSTONE, medium hard to hard,
N medium grained
-40 % 503"
| N4 - brown, weathered and friable
A (¢8.0-404) 9|0
B v’
1 - with occasional carbonaceous laminations
N N (42.1-4861.)
V]
B v A -iron stained vertical fracture ( 49.7 - 50.0 ft. )
—-45 N
B V]
v/ - with numerous carbonaceous laminations
u vl (486-56.51t.) 100 | 86
v
| Vv
v
= N
v
50 V]
v
B V]
B v
V]
B v
V]
n v
g
-55 v
V]
— \/ ) ‘
y |
B o 99 | 90
| Nd
v/
u v
v
-60 —
Completion Depth: 106.8 feet Remarks: Water was noted at a depth of 84.6 ft. upon drilling
Date Boring Started: 12/11/00 completion.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
3AD Engineering, Inc. In situations, the transition may b gradua, Figure 119



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-1 §
Project Description:  Big Branch Slurry Impoundment Investigation g
. o
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | o] 8 | Surface El.. 1055.8 feet \o .8 22| o| =
2183 | = soi 3 Se |=|x|F|E|E|E
L tq—) 2 | ] spilit Spoon 2 8 @5 s|3|o|E|3 g
22| 3 | X shelbyTube 3| & gg (‘93 5121¢]3|%
(& 3 [S 2 o - 2 =5 ==
2 I B Rock Core (14 2 = § b
MATERIAL DESCRIPTION
v .
L L Gray SANDSTONE, medium hard to hard,
o medium grained
B v
B v/
Va4
| v/
| -fractured (68.0-68.3ft.)
- 65 d
vavd
- v/ . .
| -iron stained (70.2-71.8f.)
L 100 | 93
v/
- vavd
v - vertical iron stained fracture ( 76.6 - 76.9 ft. )
B vl
v/
-70 v - .
N - vertical iron stained fracture ( 77.8 - 78.4 ft.)
= V]
v/
- V]
v
B Vvl
| v
vd
B v
I B %%
L v
v
B o 95 | 77
Va4
- v’
vd
B v
vd
- 80 o
» Vv
v
N V]
v
= v
v’
- v
o 100 | 100
-85 N
| v/
V]
B Y 87.4
B VOoID
B 894 18 8
90 —
Completion Depth: 106.8 feet Remarks: Water was noted at a depth of 84.6 ft. upon drilling
Date Boring Started: 12/11/00 completion. .
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/JTS .
Progject No.: C00553 Continued Next Page
- - . The stratification lines represent approximate strata boundaries. i
A Engineering, Inc. In Situations, the transition may be gradua, Figure 120



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-1 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| a| & | SurfaceEL: 1055.8 feet < .8 21T | =
31219 2 g9 Rl || 8| E|E
e D | <] split Spoon g 8 *‘ai s|%|0|E|3]|3
2 = = Q2
f;i; s| 3 Shelby Tube 3| @ 23 g §12|¢|3|%
& 3] £ & o 3 = §] o o
ZH B Rock Core % 5 g -1 a
MATERIAL DESCRIPTION
Gray SANDSTONE, iron stained, medium hard to g
- hard, fine to medium grained
~ VOoID
0 - void sample (89.4' - 91.9") brown silty sand
| with rock fragments
- 95 17.9% gravel
55.0% sand
B 27.1% silt and clay
i 9691 42 | 18
| Gray SHALE, soft to medium hard
[ - with occasional siltstone lenses
400 (96.9-98.21t.)
| - clayey, soft (98.2 - 99.6 ft. )
B - silty, medium hard ( 99.6 - 103.7 ft. )
i 103.7
| Gray SANDSTONE with occasional shale 98 70
105 N laminations, medium hard, fine grained
= e
v 106.8
] Bottom of Test Boring @ 106.8 ft.
410
R
415
20 —
Completion Depth: 106.8 feet Remarks: Water was noted at a depth of 84.6 ft. upon drilling
Date Boring Started: 12/11/00 completion.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
[ A . The stratification lines represent approximate strata boundaries. i
I3|AD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 121



BORING C00553.GPJ 2/28/01 .

LOG OF BORING NO. DHX-2 §
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.. | o| 8 | Surface El.. 1055.5 feet - iy 2T | =
IR S S R || ZF|8|E|E
SlEl2 Split Spoon clal B |S|S|1o|e|35]|3
sle|= 21l o S0 eil2ls| 8l =zl e
2| 2| 8 X Shelby Tube 8| :c’); 3 S|12¢ 5| %
(] = =
Ol f>)~ B Rock Core 14 °-§ = § J 1 a
MATERIAL DESCRIPTION
0.7
L] o Coarse COAL REFUSE
- - O Brown CLAYEY SAND with sandstone
] ° K fragments, damp, medium dense to very dense
. Q
| o "
.. a
-5 oL AUGER W/OUT SAMPLING
I S
L o .
Y
o .’
] “La
-10-1Ql | © -
o
- o .’
= “La
| ] o .
“.a
B I D' i .
15 Lo
- o .’
.o
] o .’
| N
] oo
Lo
—20 L.
o .
-~ Lo
L g
s
-] o .’
- Y
25 o
. Q
] o .
= .o
] o .’
- 0 - SPOIL/FILL -
T "o’ :
—30- — —
Completion Depth: 106.6 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/12/00 completion.
Date Boring Completed: 12/13/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
w2UAD Engineering, Inc. In Situations. the transition may bepgradual. Figure 122



LOG OF BORING NO. DHX-2
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[%)] . 3 N R
» § S Surface El.. 1055.5 feet < 3 elel® x|t
2 ; S | =< spiit Spoon g 8 *‘a-g o B B T I =1 =
KO = o
2| e| 3 | CX shelby Tube sgle| o5 || &8|B|9|2|%
S5 ¢ & gz |9 |=|&|5)|&
- B Rock Core 5 £ g
MATERIAL DESCRIPTION
- Brown CLAYEY SAND with sandstone
fragments, damp, medium dense to very dense
7357 AUGER W/OUT SAMPLING
_40_
_45...
50 - SPOILFILL -
B 52.0
| Gray SANDSTONE, medium hard to hard,
medium grained
55
| - brown, weathered and friable
(52.0' - 56.4") 100 | o7
1)
RIS
©
@
660
@| Completion Depth: 106.6 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
g| Date Boring Started: 12/12/00 completion.
o| Date Boring Completed: 12/13/00
Z| Engineer/Geologist: JEN/JTS .
& p,é}ect No.: J C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
LR'AD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 123




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-2
Project Description:  Big Branch Slurry Impoundment Investigation §,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
% | Surface El: 1055.5 feet . ' 4 2|3 »
R . % 55 |x|s|2|5|E|E
21e 2 | & split Spoon g 9 B 3| S|0|E|3 g
2 12| 3 | X sheiby Tube alg| S |s|5|2|lo|2|%
2lE|E 2 S |0 | |S|&8|58|8
= © - o
o> T B Rock Core B E S
MATERIAL DESCRIPTION
v .
- A Gray SANDSTONE, medium hard to hard, 100 | 100
N4 medium grained
B v
B v/
Nd
| v/
V]
65 Y - weathered, iron stained, with occasional
L NS clayey shale lenses, soft
N 99 | 71
i v" | -iron stained (69.5 - 70.1 ft.
A iron stained ( )
B v
B N
v - iron stained vertical fracture ( 69.8 - 70.1 ft.))
70 V]
v/
- V]
v
- NG
v
B V]
1 v’
Vv
| v’
75 \/
- v’
4
100 | 89
= v
V4
B v
]
B v
a4
—80 %
| V]
Ng
- V]
v/
- v
N
- V]
v/
-85 N%
B v
Nd
| v
vl
[ Y 88.5
B VOID 39 | 38
—90
Completion Depth: 106.6 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/12/00 completion. :
Date Boring Completed: 12/13/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
] - . The stratification lines represent approximate strata boundaries. i
31AD Engineering, Inc. In Situations, the transition may be gradua, Figure 124



BORING C00553.GPJ 3/27/01

LOG OF BORING NO.DHX-2 §mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 ° xX
5|8 § Surface El.: 1055.5 feet < <& N 2| =z
f‘ =12 =<} split Spoon g = @g 3 2 5 %’ =
-— — > -
2| 2| 8 | X Shelby Tube g | 2% g slg|e g 3
a|s|E 2 Sz Slels8|&8
| 2 N B Rock Core 2 = g i
MATERIAL DESCRIPTION
| VOID
=
- void sample - coal slurry with
= sand and gravel
— 3.2% gravel
26.7% sand
95 70.1% silt and clay
B 98.5
i Gray SHALE, soft to medium hard
100 - clayey, soft ( 98.5 - 101.7 ft.)
i 89 | 60
- silty, medium ( 101.7 - 104.3 ft. )
- 104.3
105 e | Gray SANDSTONE with occasional shale
| N laminations, medium hard, fine grained
106.6
Bottom of Test Boring @ 106.6 ft.
410
1415
120 .
Completion Depth: 106.6 feet Remarks: Water was noted at a depth of 83.9 ft. upon drilling
Date Boring Started: 12/12/00 completion.
Date Boring Completed: 12/13/00
Engineer/Geologist: JEN/JTS
Project No.: C00553 _
The stratification lines represent approximate strata boundaries. Figure 125

ERIAD Engineering, Inc. In situations, the transition may be gradual.



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-3 &
Project Description:  Big Branch Slurry Impoundment Investigation g L ;I AD
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| 8|8 | Surface EL: 1052.3 et < 0 B < | =
ﬁ =2 S split Spoon “5 5 Eg °§ S 5 5|32
gl :;; ] Shelby Tube g | & §§ g s|E ° é g
o3 & | I Rock Core x Q"% = g 4|1 a
MATERIAL DESCRIPTION
— Coarse COAL REFUSE
| 5] =< 5.0
| /@l | | Brown CLAYEY SAND with sandstone
. 'D. : . fragments, damp, medium dense to very dense
B (s
| e
T YRS
10 . f), .
. . Q
I e
. (M
e
Bl I
ol 158
- 15 X . :a
o .
ol 18
. o
| (-
. 'o' .
ol e
20 i 'o. .
ML BN
o
ol (B
[ e
AR RN
e
- 251 L
. . Q
| L
| @ -
N
R - SPOIL/FILL -
o 158
|30 .. a
Completion Depth: 105.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/11/00 drilling operations.
Date Boring Completed: 12/11/00
ﬁ?g?;eﬂf e ologist é%%'é%? M Continued Next Page
TRIAD Engineering, INC. 1 St e Laosto ooy o o e Svate boundaries. — Figure 126
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BORING CO00553.GPJ 2/28/01

LOG OF BORING NO. DHX-3 §

Project Description:  Big Branch Slurry Impoundment Investigation § L q I AD
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | 2| 8 | Surface El.: 1052.3 feet < .8 X i e | =
31 >| @ ) < Sg R ||| e| E|E
. 5 2 | & split Spoon GS‘ 9 b 3 ‘_’g |t g 3
3|2 ‘—é X Shelby Tube § © §§ 3 3 g g 5| %
o & I B Rock Core o °-§ 5 g - | a
MATERIAL DESCRIPTION
o .
| || .| Brown CLAYEY SAND with sandstone
. fragments, damp, medium dense to very dense
"~ (B
I ;3. .
B[ e
- 35 ?i‘
. Q
i o
[ “a
o
B
o (S
40 :fo
o .
Bl
I o
[ o
o .
ol
| 45 o
L “a
o .
ol B
T 'o. .
| “a
o .
- 50 L
. Q
] o
Bl A
o
- 1R
o (2
- 55 e
o .
~ ] “a
_ 0.
B YR
o - SPOIL/FILL -
] ! ‘o
50 S 60.0
Completion Depth: 105.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/11/00 drilling operations.
Date Boring Completed: 12/11/00
IEpogjgcetehrJ/S:e clogit é%tgé(stg M Continued Next Page
CIIAD Engineering, INC. i ermionc og bace i oy o broauage Suata boundaries. —Figure 127



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-3
Project Description:  Big Branch Slurry Impoundment Investigation H
- T
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o| 8 | Surface El.: 1052.3 feet o 8 2T ol =
3 >| 2 A i E Q2 R x g g E E
2112 Split Spoon g 9 S 3| 3|0|E|S g
K o - — =1
Z | 2| 8 | CX shelby Tube gl x| B~ 8| 5| 2|19 28|%
85| E g §% |0 |% 55|58
N I B Rock Core 8 = § a
MATERIAL DESCRIPTION
- | X[ =] Brown SANDY CLAY to CLAYEY SAND with 12-21-28
A some sandstone fragments, damp, medium
— ] dense to very dense
_65 : -~
| - _ . 22-31-32
. - 70.0 sgiq
- v o Brown SANDSTONE, medium hard, medium to
N coarse grained, moderately weathered, friable
D vl - diagonal fracture at 72.1 ft.
B v
v
| v/
N4
- 75 v 95 | 56
V]
- v/
vl
B v
i ]
v/
B ]
v/
80 vavd
v/
= V]
v/
B v 82.5
i COAL
B 2 0
-85 - unconfined compressive strength
[ (89.5' - 89.8") - 4,770 psi
- - unconfined compressive strength
= (91.6' - 91.9") - 3,100 psi
100 | 86
90 - -
Completion Depth: 105.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/11/00 drilling operations.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/CEM ' .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
LRIAD Engineering, Inc. In situations, the transition may bepgradual. Figure 128



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-3 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | o] 8| Surface El.: 1052.3 feet < .8 21T L] =
21 S| a . 2 S8 R || &S| E|E
I 2 | & split Spoon e 8 *,af) 3|3 |0]|E|S]|3
Q@ —- = Q
& 2| B | O shelbyTube g | & g5 g s12|le|3]%
[+] = =
03 ‘%- K B Rock Core 14 °—§ = § |1 a
MATERIAL DESCRIPTION
| COAL
B - unconfined compressive strength
_ (93.5'-93.8') - 3,270 psi
93.8
o5 Gray CLAY SHALE, very soft to soft
100 | 56
00
100.8
B o Gray SANDSTONE with shale laminations,
N medium hard, fine grained
u \/ 46 | 22
v
B V]
v
105 i 105.4
-] Bottom of Test Boring @ 105.4 ft.
410
7
415
120 -
Completion Depth: 105.4 feet Remarks: Groundwater was first noted at a depth of 50.0 ft. during
Date Boring Started: 12/11/00 drilling operations.
Date Boring Completed: 12/11/00
Engineer/Geologist: JEN/CEM
Project No.: C00553
] « . The stratification lines represent approximate strata boundaries. ;
3AD Engineering, Inc. In'situations. the transition may bepgradual. Figure 129



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-4 :mm
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. c00553-1
] .. 1051.8 fe o 8 2|2 -
. § o Surface El.: 10 et < c & <l 13l 2l%|E
L1 2| ] split Spoon 2lal| ®E N A= =
sl e = g g = © e e ° 4 o Q
B | 2| § | OX] Shelby Tube 8| x 2 sls| |95 %
S|g|k Rock Cor o {gw"’gggi“!
w| > I B Roc e 2 5 §
MATERIAL DESCRIPTION
I Coarse COAL REFUSE
- 5_
_10_
_15_
_20_
-] - SPOIL/FILL -
_25__
L S 26.0
o]
L] .. a Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
B
I— e
—30- — - -
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 67 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/15/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
wRUAD Engineering, Inc. In situations, the ranstion may bepgradual. Figure 130



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-4 :mm
Project Description:  Big Branch Slurry Impoundment Investigation g’L I AD
Martin County, Kentucky £
Location: See Drawing No. c00553-1
Y § Surface El.: 1051.8 feet " Sé . 2 °\.; |z
£ ’E 2 Split Spoon Sla| B: 512313 ‘g‘ 5|3
f., e ;g X Shelby Tube § g gé g § 2 g ‘é é
S ] & B Rock Core @ n.n_? & g e
MATERIAL DESCRIPTION
o .~
L o]  Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
- . .Q’
| ] o
] :i'ia'
- 35 .°. .
. Q
I o
] e
0.
- “a
I ;)::.
- 40 - . :o
o .
- e
I o
R
o
- S
- 45 'o. .
] e
o
- o
L ] 'o. .
] “a
0.
- 50
. O
| ] L
| " a
o .
] “a
_ o
55— e
o .
" T
] 0.
[ “a
o - SPOIL/FILL -
- . ‘o
- 60— -
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 67 ft. during

Date Boring Started: 12/14/00
Date Boring Completed: 12/15/00
Engineer/Geologist:
Project No.:

JEN/CEM
C00553

drilling operations.

Continued Next Page

L2UAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 131




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-4
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. c00553-1
_ | o| & | Surface El: 1051.8 feet . 8 212 o =
=R < 8¢S R || 5| 8| E|E
e > Split Spoon e 9 ‘aﬁ % i S|E|S|3
o = &= 3]
2 |e| 8 | =& sheby Tube gl | T sl §|2|o9|2%
HHE §17) &2 |6|%|2|5| 2|8
= = o
o| 2 B Rock Core 5 = g o
MATERIAL DESCRIPTION
——
I ‘La Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
R
- L
| N
-
_65_ R
. . Q
I . ;3, E 4-5-8-6
i .
e
] S 3-6-7-5
. . Q
B ‘o".’| - with some plant roots at 69.0 ft.
- 70 .o 1/12"-2-3
e
B L ‘o - less sand with trace of coal slurry
. S (69.0-71.01.) WOT/24"
N “a
B - with coal slurry and sandstone fragments o
L Y% (730-7501) VOoT/12"-4-2
.. a *
75 o - with numerous sandstone fragments
I VA RSN (77.0-79.0 1t.) 11-12-10-14
ol
[ .. a
- A X o 15-10-6-6
| “La
o
— 80 L - WOT/24"
| B
] .. 10-20-14-10Q
L
B .
- ‘o . 3-8-6-9
-85 e .
L. - with trace slurry (85.0 - 91.0 ft. )
B 0. NOT/12"-5-2
.. a
B L
% AX .. 5.6-4-5
. ;>, . - SPOIL/FILL -
B K ‘a
-90 e - -
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 67 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/15/00
Engineer/Geologist: JEN/CEM )
Project No. C00553 Continued Next Page

t3IAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 132




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-4 §{mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. c00553-1
@ | Surface El.: 1051.8 feet . 8 2|3 "
IR | * 56 |=|«|5|5|E|E
‘;_ ; 2 —><Z| Split Spoon q)a; COJ §5 P 2152 g 5
22|38 Shelby Tube g | 23 8 § 219 5|3
o8| E & e 3 = | 2|3z
I B Rock Core 2 = g a
MATERIAL DESCRIPTION
o . WOT/18"7
] - Brown CLAYEY SAND with sandstone 91.0 o
fragments, damp to wet, medium dense to very
B dense
93.0
- COAL 719 |2
i Gray CLAY SHALE, very soft to soft, becoming
—95 sandier and medium hard with depth :
100 98 | 94
103.9
B % Gray SANDSTONE with shale laminations,
105 < medium hard, fine to medium grained 104‘§
- Bottom of Test Boring @ 104.8 ft.
10—
415
420 " -
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 67 ft. during
Date Boring Started: 12/14/00 drilling operations.
Date Boring Completed: 12/15/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _
- . . The stratification lines represent approximate strata boundaries. :
L*lAD Engineering, Inc. In Situations, the transition may bepgradual. Figure 133
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LOG OF BORING NO. DHX-5 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
(/)] . g,’ ® R
» § 0 Surface El.: 1051.2 feet i £5 o132 2]
& | | S| = splitSpoon 2|l a "< S|l eg| 5|3
sle| = 1ol £ | 8128 |5 8|l=|s¢
2| 2| 8 | BXI Shelby Tube 8| & 23 gla)|8 °l31|%
(] = =
Qla UE>)~ H_H Rock Core © &Egn = § J| o
MATERIAL DESCRIPTION
_ Coarse COAL REFUSE
- 5._
_10_
_15_
L 20— e 20.0
. -"a|  Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
1B
_— o
] Y
o .’
__25— L
. Q
. o
- ] Lo
| o
B T - SPOIL/FILL -
| ] o
-30- —a - -
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/15/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

L31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 134




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-5 £
Project Description:  Big Branch Slurry Impoundment Investigation g L a I AD
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | 9| 8| surface El: 1051.2 feet - _8 23] L] =
&’ > 9 <= ; oa‘ 22 Sl w g 5:.’- E | E
< ; g Split Spoon g 8 b5 3|3 O k|4 3
2le é X Sshelby Tube 8| = gg L 2 fé s E
Qla o I Rock Core o °~§ = g -
MATERIAL DESCRIPTION
"o .
B R Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
B Y
- ] A 'D, .
ML FONS
35 - X ?, .
. . Q
I O
. B
B
- 1R
o (58
40 -] 5 . :o
o .
ol
[ e
. R
L
ol 18
L 45 - ;). .
. (|-
A ;3, .
ol
R N ‘o. .
[ a
L
- 50 1 L
. . Q
i L
- W
N .o' .
- 1R -
| L
L s5-{Yl [, °
o .
o (B
| A
Bl YR
- - SPOIL/FILL -
o 1B
_60_ 3 . . . .
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/15/00 drilling operations.
Date Boring Completed: 12/18/00
E?;:‘ciij’f e ologist: é%%’é%? m Continued Next Page
TRAAD Engineering, INC. 1o s st socy e resgap ™ o' aa poundanes. " Figure 13
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LOG OF BORING NO. DHX-5 §
Project Description:  Big Branch Slurry Impoundment Investigation g
. h-3
Martin County, Kentucky £
Location: See Drawing No. C00553-1 |
| o] 8 | Surface El.: 1051.2 feet \o .8 22| o =
3 2| & . < o9 R | e | o E| E
S 2 | & split Spoon e 8 B s|a|0|E|S|2
< - — > - =
2| 2| 3 | X Sheloy Tube gle| Ty g s|g|o° ’é 7
[} [ € g o, 3 e L = a
2| & B Rock Core 5 5|3 dJ| &
MATERIAL DESCRIPTION
‘o .
- ..o Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
- R
] o - SPOILSFILL -
] N
| 5 | IR 65.0
-] 27-50/5"
T = Brown SANDY CLAY to CLAYEY SAND with
-.-7] some sandstone fragments, damp, very dense
— F ] 1.4
A 1[7-28-35-50/6"
70 A [ 70.5
i e | Brown SANDSTONE, medium hard, medium to S0z
- N coarse grained, moderately weathered, friable
4
B % 94 | 31
| V]
v/
N
= v
- v 771
- VOID
i - void sample (79.7' - 82.7') brown silty sand
80
0.1% gravel
B 93.9% sand
| 6.0% silt and clay
-85 33123
- 0 » H
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/15/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: ’ JEN/CEM .
Progject No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
AD Engineering, Inc. In Situations. the transition may be gradual Figure 136



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-5 :mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
< | g| 8 | Surface EL: 1051.2 feet < 8 23] . s
(%2} < o Q X L £ E
L/l S Split Spoon Slal| &= ; R EF12EIS
|2z 21 G 0 >l Bl sl 8l=] g
5| 8| 3 X shelby Tube 8| x %; g 3|2 o 5| %
al|&| E & az = | 2 = | &
a|Z I B Rock Core g 5 cgu - | o
MATERIAL DESCRIPTION
| VOID 908
| COAL 92.0
B Gray CLAY SHALE, very soft to soft, becoming
| sandier and medium hard with depth
—95
100 98 | 85
101.8
v/ . —
B | Gray SANDSTONE with shale laminations,
N medium hard, fine to medium grained
— V]
v 104.8
405 -
L Bottom of Test Boring @ 104.8 ft.
1410
415
|
120
Completion Depth: 104.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/15/00 drilling operations.
Date Boring Completed: 12/18/00
Engineer/Geologist: JEN/CEM
Project No.: C00553 _
- B . The stratification lines represent approximate strata boundaries. :
LRIAD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 137



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-6 :mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | | 8| Surface EL: 1051.8 feet - .8 2|2 =
8| =12 2 S |=|e| 7| 8| E|E
s : 3 Split Spoon E 8 = (-:6 a i & g E 5
Q@ = = [3)
ﬁg 2|3 Shelby Tube sl 2| g5 («DE sl2lc|%|3
b (0] = Ry
S 18| & | LA RockcCore 4 &§ = § =
MATERIAL DESCRIPTION
A Coarse COAL REFUSE
5 > 5.0
| _|QM | o| Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
B 18R
] oo
S “.a
L 10 o
. Q
Bl
S Lo
e o .’
-
I e
- 15 . :o
i ° -
Y
I oo
| _ e
o .’
Y
_20_ 0‘ -
. ] : ‘a
o .’
] ‘Lo
I oo
o “Lla
o .’
—25 L
. O
_— o
] Lo
o
] " - SPOIL/FILL -
| ] o
|30 . .o "
Completion Depth: 105.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/18/00 drilling operations.
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM ]
Project No.: C00553 Continued Next Page
- . - The stratification lines represent approximate strata boundaries. ;
I-qIAD Engineering, Inc. In situations, the transition may bepgradual. Figure 138



BORING CO00553.GPJ 2/28/01

LOG OF BORING NO. DHX-6 §
Project Description:  Big Branch Slurry Impoundment Investigation §'L al AD
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5| 8|8 | SufeceEl: 10518 feet < . N % < | =
2 Z g Split Spoon § g gg 3 | 0| % ﬂ 3
2| é X Shelby Tube 8|« %é g - g 5|3
als > IR Rock Core x u.£ & g e
MATERIAL DESCRIPTION
‘o .
— KA Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
Bl B
| T
. |
L35 . f). .
. . 0
| e
. 1.
s
B
(R
L 40 i . :o
o .
ol B
| g
. R e
. lo‘ .
Bl 18
L 45 ;3. .
L W
s
ol 1B
. T
) IR
T
- 50 L
. . O
| ] L
Bl A
e
- IR
o 1
NIEL TR
o .
o (38
L e
| “a
A - SPOIL/FILL -
] : ‘a
_60“‘ Y : . ) .
Completion Depth: 105.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during

Date Boring Started: 12/18/00
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM

Project No.: C00553

drilling operations.

Continued Next Page

&2UAD Engineering, Inc.

The stratification lines represent approximate strata boundaries. Figure 139

In situations, the transition may be gradual.




BORING C00553.GPJ 2/28/01

, LOG OF BORING NO. DHX-6 :mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky g
Location: See Drawing No. C00553-1
.| a| & | Surface El: 1051.8 feet < .8 22| L] =
81219 2 g R || 5| 8| E|E
o Split Spoon 2| a == =R E| 25|35
|23 15| 8o T2 S|2|2
28| 3 X1 shelby Tube 8| x %’; 8 3 g o El '§
a|s| E N a3 =| 2|3z
| & B Rock Core 3 = g J | a
MATERIAL DESCRIPTION
—
L o Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
[ |-
) 1 - SPOIL/FILL -
E— .. a
65| M/ .- 65.0
| 1Y [—7| BrownCLAYEY SAND to SANDY CLAY with
[..7] some sandstone fragments, damp, very dense
i 2| -boulder at67.9 ft.
- 70 “\/ Brown SANDSTONE, medium hard, medium to
| N coarse grained, moderately weathered, friable
a4
— v’
g
B v
| N4
Vv
| Nd
75 o
» VvV 97 | 59
v/
= N
v’
B \/‘/ - weathered, clayey, very soft (81.1-81.9t.)
B Vv
v/
_80 \/
B v/
| v 81.9
= Gray SHALE, soft
84.9
-85
B COAL 99 [ 12
-90 - -
Completion Depth: 105.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/18/00 drilling operations.
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page

2UAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 140
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Project Description:

LOG OF BORING NO. DHX- 6

Martin County, Kentucky

Big Branch Slurry Impoundment Investigation

triadeng.com

ri

Depth, feet
Sampie Type

Symbol / USCS

Location: See Drawing No. C00553-1

Surface El.: 1051.8 feet < _8 21T L] e
2 8¢ X || &| 8| E|E
=< split Spoon g 9 ‘a’-g 5 2 oS|E|3|32
= (¢]
X Shelby Tube g | %B 3 5 E 3 ?, $
BN Rock Core 4 ﬂ-é © = § Jla
MATERIAL DESCRIPTION
COAL
93.5
Gray CLAYEY SHALE, very soft to soft,
becoming sandier and medium hard with depth
95 | 60
- core loss (100.8' - 105.8") due to core
barrel malfunction
- sandstone @ 105.8 ft. 2 0
105.8

Bottom of Test Boring @ 105.8 ft.

415
(420
Completion Depth: 105.8 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/18/00 drilling operations.
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM
Project No.: C00553

LIAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 141




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-7 §mH
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
(%] . a N X
5|83 Surface El.; 1052.4 feet < g% o132 2ls
&L | = | 3 | =< split Spoon 2| a &£ SIS |5l eSS
sle|z elao| o S| B S|l=| g
S| 2| 8 | X Shelby Tube 8| & 2 s|a|2(19|35]| %
S| 5| E y 3 S ¢ 6|® | S| s5|8|=
14 2l g 3|
S I B Rock Core 2 5|3
MATERIAL DESCRIPTION
_ Coarse COAL REFUSE
— 5_
_.10_
15
- =< 18.0
o .
T ‘.‘a] Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
- 20 L.
..o
E— ey
- .. a
| e
.o
_— o
- 25 — :,F
| o
N
I T
] .. a
LT - SPOIL/FILL -
o .
B (5
30 - . .
Completion Depth: 101.4 feet Remarks: Groundwater was first noted at a depth of 77 ft. during
Date Boring Started: 12/19/00 drilling operations.
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/JTS . .
Project No.: C00553 Continued Next Page
- . N The stratification lines represent approximate strata boundaries. ;
lﬂh\D Englneerlng, Inc. In situations, the fransition may bepgradual. Figure 142



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-7 E-a a
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky § L I D
Location: See Drawing No. C00553-1
.| a| & | Surface El.: 1052.4 feet - -8 22 .| -
> @ . S e 8 I | &| E|E
212 Split Spoon z 9 ‘@'ﬁ 3| |0|E|32]|3
gle g X Shelby Tube % € gé g s12l¢ |3
elé & | I Rock Core 4 D-C% £ § S|z
MATERIAL DESCRIPTION -
—
T RN Brown CLAYEY SAND with sandstone
R fragments, damp, medium dense to very dense
Bl
I o
L " a
35 ?, .
. Q
_— o
N TN
RO
B B
o (8
- 40 . :o
o .
ol
I o
- ‘a
A
ol 18
L 45 -] ;_}. .
I “a
o
ol 1B
[ e
. W
L
- 50 - N
. -
N {EN
B
- R
o 158
- 55 e
o .
- ‘L a
] o
L |-
L - SPOIL/FILL -
7 ! o
_60_ . : . . .
Compleétion Depth: 101.4 feet Remarks: Groundwater was first noted at a depth of 77 ft. during
Date Boring Started: 12/19/00 drilling operations.
Date Boring Completed: 12/19/00 :
g:c?j:‘;er\r{oc?? clogist ‘é%lgel_’Js'gS _ Continued Next Page
TRAAD Engineering, InC.  menimmne o Lot seay o broauag e svta boundanes. ™ Figure 143



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-7 §mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| 2| 8 | Surface El: 1052.4 feet \o .8 2| T =
8| & 2 Ség R || &S| E|E
£ =2 Split Spoon s 9 5 ';:-, 3 i olE|5|32
Qo1 = = 2
82| 3 | X shelby Tube g | & 3 g 5|21S|3|%
o| S| E & a2 = 13l
I B Rock Core 5 = g
MATERIAL DESCRIPTION
e
R “a Brown CLAYEY SAND with sandstone
o fragments, damp, medium dense to very dense
Bl 1B
B 1 - SPOIL/FILL -
EE— .. a
| 65— i Z ] 65.0
| |V | a| BrownCLAYEY SAND to SANDY CLAY with 19-32-24-27
R some sandstone fragments, damp, dense to very
B R dense
AV 14-27-30-31
o - - with some coal fragments and organics
- .. a (69.0-71.51.)
I AV IS 10-24-25-30
o] - boulder at 71.5 ft.
i o 30-50/2"
] %] - with some gray mottling ( 73.0 - 75.0 ft. )
o .
VAR 19-28-28-19
o7l -wet(77.0-79.01t)
L 75 . :o
I VA P4-21-22-23
..o
u g
] S 15-16-15-15
L
[ e - sampler advanced from weight of tools .
| 80 o (79.0-80.51.) 80.5 wot/18
-] v . .
|~  Brown SANDSTONE, medium hard, medium to 2-33-48-38
- N2 coarse grained, moderately weathered, friable 825
- 5-50/6"-50/3"
COAL
-85
B - clayey shale lens ( 88.7 - 89.3 ft.) 100 ©
|- 0 - -
Completion Depth: 101.4 feet Remarks: Groundwater was first noted at a depth of 77 ft. during
Date Boring Started: 12/19/00 drilling operations. ’
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- - « The stratification lines represent approximate strata boundaries. ;
l.qll\D Englneerlng, Inc. In situations, the transitien may bepgradual. Figure 144




BORING C00553.GPJ 2/27/01

_ LOG OF BORING NO. DHX-7
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
a rface El.: 1052.4 feet o 4 2|2 e
g |&|g | e % 55 |=|«|%|5|E|E
o 2 Split Spoon g 8 B slo|0|E|3|2
ot - — > -
% | 2| 3 | CXJ shelby Tube g|z| By gg s8¢ § i
a|=s| E 2 Q= Sle|&)| 8
o & N B Rock Core o 5 = ‘gﬁ J | a
MATERIAL DESCRIPTION
= COAL
91.6
Gray SHALE, soft to medium hard
B - clayey, soft ( 91.6 - 94.3 ft. )
[ - silty medium hard ( 94.3 - 95.5 ft.)
95 95.5
- v’ . A
o Gray SANDSTONE with shale laminations, 100 { 87
- N medium hard, fine to medium grained
3 V]
v
B Vv
v
100 v
N
- v 101.4
- Bottom of Test Boring @ 101.4 ft.
105
410
415
420 " .
Completion Depth: 101.4 feet Remarks: Groundwater was first noted at a depth of 77 ft. during
Date Boring Started: 12/19/00 drilling operations.
Date Boring Completed: 12/19/00 .
Engineer/Geologist: JEN/JTS
Project No.: C00553 _
- . . The stratification lines represent approximate strata boundaries. :
LR"\D Englneermg, Inc. In situations, the transitiopn may bepgradual. Figure 145
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LOG OF BORING NO. DHX-8 ¢
Project Description:  Big Branch Slurry impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | o| 8 | Surface El: 1051.4 feet \o iy RN | .| =
5 | &8 2 8¢ (= || 5| 8| E|E
LI~ D Split Spoon QE; a =S S S1E|5|3
cle| = > | < = © S| 2| 5 [l v | L
5| 2| 8 | X Shelby Tube 8 | & o~ s|S5|12|0|8|%
g|E| € & g |0|°|S|8|5|¢8
| & I B Rock Core 5 £ (g\, a
MATERIAL DESCRIPTION
_ Coarse COAL REFUSE
- 5_
|- 10 —3
_15..
_20-
| 55| : 25.0
- RN Brown CLAYEY SAND with sandstone
e fragments, damp to wet, very loose to medium
- - dense
. . O
T | - SPOIL/FILL -
- BRYY
|39 ‘o .
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/19/00 drilling operations.
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM )
Pr&?ject No.: ) C00553 Continued Next Page
- . - The stratification INes represent approximate strata boundaries. ;
w3AD Engineering, Inc. In Situations. the transition may bé gradua, Figure 146



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-8 §
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | a| 8 | Surface El: 1051.4 feet \o .8 22| o=
sl &lo | — . 2 S'9 R ||| 8| E|E
21512 Split Spoon g o) B 3|5 | 0| E|S =
K=d - —_ > - =
2| 2| 8 | X Shelby Tube g | & 2% g S|B9 g 3
0| 8| E & a3 = | €|3|a
2| 2 B Rock Core 2 = ‘3“ o
MATERIAL DESCRIPTION
o .
I Y Brown CLAYEY SAND with sandstone
o fragments, damp to wet, very soft to medium
- ] SR dense
. . Q
— o
- —4 .Y
o .’
_.35_ . . . .
. Q
_— L
R Lo
] L
“La
I o
L 40 . :o
o .’
e
I o
- Y
o
Lo
- 45 o "
- — Y
o .’
] Y
R o
- - L
[
50 L
. O -
| o
| ] “La
o .~
-] Lo
. o
55 -} e
o
- “La
- o .’
| Y
R - FILL/SPOIL -
] : ‘a
| 60 L :
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 65 ft. during

Date Boring Started: 12/19/00
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM

Project No.: C00553

drilling operations.

Continued Next Page

L31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries. Figure 147

In situations, the transition may be gradual.




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-8
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
3 El: 1051.4 feet . 8 2|2 -
3 § S Surface' 51.4 fe < 55 el ol3|2 £ f
212 < split Spoon g g ‘é‘f) s|o|O0]|5|3|2
= - —_ > -3 =
E | 2| 3 | X Shelby Tube gl e| £ gg E1E|S12|%
a|&| E & Q3 =|2l3|a
| > BB Rock Core 3 = g a
MATERIAL DESCRIPTION
"o .
I “a Brown CLAYEY SAND with sandstone
o fragments, damp to wet, very loose to medium
- R dense
. . Q
— B
- Y
b
_65_. e
. . Q
- X | 16-6-6-4
§ | - with trace coal fragments (67.0 - 69.0 ft. )
E— e, wot/12"-4-4
e
E "o -’ - with trace root fragments ( 69.0 - 71.0 ft. )
70 . . :o 2-3-2-2
L
.. a
- A X o 12-6-4-6
= Lo
| ] o wot/12"-4-6
.. a
-75 o .
L e 5-5-5-7
o
K "L
] o 27-50/2"
= L. a
IPVSIAVARED 17-12-10-11
..o - with some slurry and weathered coal fragments
B | (81.0-8301t)
- X .o 7-8-9-13
e
i ..o
IS VA RS wot/18"-5
-85 e ,
A - with numerous sandstone fragments
I SRR (85.0-87.01t.) 4-6-7-6
. . Q
B °: ) - with some weathered coal and shale fragments
| - . .Q at 88.5 ft. wot/24"
B A ° K - SPOIL/FILL -
. Q
90 L 90.0
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/19/00 drilling operations.
Date Boring Completed:  12/19/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
[ . - The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 148



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-8 ;mm
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ 1l ol 8| Surface El.. 1051.4 feet \o .8 22| =
8122 2 88 | = || ZF|&8|E|E
£ : 2 Split Spoon g 8 *aé—i 3 i S|E|3|3
Q = = (8]
2le g X Shelby Tube § | 23 g 5121938 %
0|3 a = | &3] &
@ | & | I Rock Core 4 3 5|¢ 4| a
MATERIAL DESCRIPTION
U/S
= COAL
B 93.0
| Gray CLAYEY SHALE, very soft to soft,
becoming sandier with depth
95 91 | 51
i - very sandy ( 99.0 - 100.0 ft. )
400 100.0
R Bottom of Test Boring @ 100.0 ft.
405
4101
415
1420 - -
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 65 ft. during
Date Boring Started: 12/19/00 drilling operations.
Date Boring Completed: 12/19/00
Engineer/Geologist: JEN/CEM
Project No.: C00553

&31AD Engineering, Inc.

The stratification lines represent approximate strata boundaries. ;
In situations, the transition may bepgradual, Figure 149



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-9 §
Project Description:  Big Branch Slurry Impoundment Investigation E’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
. | g| & | Surface EL: 1052.0 feet - _8 22| =
S| x| @ . 2 o g R | e T| o £ S
L1~ | 2 | =X splitSpoon >| o = £ Sl=tE1 2153
PE I 21l c Eo0 I A e O e
g | 2| 8 | X shelby Tube 8| & e~ sl sl 29|35
3 b £ E B Rock Core b4 a3 o .‘—? 2 =
17 @ R <
MATERIAL DESCRIPTION
_ Coarse COAL REFUSE
- 5_
- 10_
15.0
L 15 =
I . Brown and gray CLAYEY SAND with sandstone
o fragments, damp
ol 1B
I e
S “Lla
e
_20_ o
. Q
— o
] “a
| o .’
o
I e
25 . :o
g
e
I o
T Y
. - - SPOIL/FILL -
" : ‘a
30 - ; i
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/20/00 drilling operations.
Date Boring Completed: 12/20/00 _
Engineer/Geologist: JEN/CEM .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
LRIAD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 150



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-9 ;mm
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| a| 8 | Surface El: 1052.0 feet < .8 RN | =
RS R S so R || F| S| E|E
€ [E] 2 | X splitspoon >l 8 || =812 E)|3
£le| = 21 a S0 gl e Rl o | e
8| 2| 8 | X shelby Tube 8| & [ sl s| 2|93 |%
S| £ I Rock Core 4 o 5 o =| £ =1 g
@ e & & |2
MATERIAL DESCRIPTION
o .
] ‘o Brown CLAYEY SAND with sandstone
o fragments, damp
- R -
-7 o .’
— Y
L35 f), .
. Q
_— o
SR Y
| o
-
T .
40 - - :o
o
Y
] L
] Lo
o .’
“La
45 ] 'o. .
Y (S
L
[~ La
| o
] “La
o
50 L
. Q
— o .’
] “La
o .’
| s
- - o .’
55} e
o .’
- || e -wet@eoftt.
- -4 D' . .
] e
o - SPOIL/FILL -
L 1
_60_ - y - . "
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/20/00 drilling operations.
Date Boring Completed:  12/20/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

1A Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 1561



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-9 mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
w0 . 0 ° x
- § o Surface El.: 1052.0 feet < < % <. 2z =z
& |~ 3| 3 split Spoon 2lal| % [ 812/5]|3
clet= 21l g so© 2|98 |3l2
g8 ‘é XX shelby Tube § & gg g S| E <§ 5| %
0 I3 V4 o = = a o
o| & B Rock Core 2 5|¢ o
MATERIAL DESCRIPTION
o .
T L a Brown and gray CLAYEY SAND with some
A sandstone fragments, damp,
B
— L
| N
o - SPOIL/FILL -
| 5] o 65.0
R 30-50/5"
— L= Brown CLAYEY SAND to SANDY CLAY with 20-30-50/5
. 7| little sandstone fragments, damp, very dense
L — ] 49-50/4"
B | | - boulders @ 67 ft. and 69 ft.
i L 50/6"
70 ] 70.6
B v/ . .
% Brown SANDSTONE, medium hard, medium
B o grained, weathered and friable
| V4 - diagonal fracture (71.3' - 71.7")
v/
= N
v 89 | 43
75 \/\/ - vertical fracture (73.7' - 74.0') and 79.2' - 79.5")
[~ V]
v
B V]
B v
v
: v
V]
- 80 v
V]
- v/
V]
i v | shale band (81.8' - 83.0')
| | 83.0
. COAL
96 | 18
-85
90 - -
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/20/00 drilling operations.
Date Boring Completed:  12/20/00
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
Lam Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 152




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-9
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.. | 2| 8 | Surface El.. 1052.0 feet " .8 SR
| 2l @ 2 ¢ R || ZF| 8| E|E
£ F 1 D [ > split Spoon > | a = £ SR EI2E|S
s|le|= 3 ] s ezl le
28|38 X shelby Tube g | x %; g S| e © 3 *é
[U] = =
e U§J~ BB Rock Core 14 D-% = § 4| o
MATERIAL DESCRIPTION
| COAL
B 92.5
i Gray CLAY SHALE, very soft to soft, becoming
- sandier and medium hard with increasing depth
97 | 54
—-95
00
B 100 | 96
| 103.9
405 Y Gray SANDSTONE with shale laminations, 105.0
medium hard, fine to medium grained
Bottom of Test Boring @ 105.0 ft.
110
415
20 " -
Completion Depth: 105.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/20/00 drilling operations.
Date Boring Completed:  12/20/00
Engineer/Geologist: JEN/CEM
Project No.: C00553
- . - The stratification lines represent approximate strata boundaries. ;
LRIAD Englneerlng, Inc. In situations, the transitioem may bep_gradual. Figure 153



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-10 :
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.. | 2| 8 | Surface El: 1055.3 feet < _8 RN o =
g8 ls|l @ 2 S¢S R || F| 8| E|E
SlE2 Split Spoon 2| a ®E S| 8lel5]3
o e = > [} s© e e st Q p— o
2| 2| 8 | X Shelby Tube g | x o~ sl e | 21935 %
21 5| € e o2 G| | S| 5| &=
= = pr}
ol 2 I B Rock Core 2 = (3“ a
MATERIAL DESCRIPTION
- Coarse COAL REFUSE 15
L o .’ ’
“a Brown CLAYEY SAND with sandstone
S— o fragments, damp
. “a
- 5 o
. Q
I -
I Lo
| — — D. : ]
"L
B g
10 . :a
B o .’
“.a
S o
I Y
g
N
- 15 'o' .
- “a
o
B i
] g
| ] “La
R
.__20_ e
. Q
- o .’
| “La
o .
I o
- o .’
25 e
-l
- “.a
- —4 0‘ . .
] S
o . - SPOIL/FILL -
- ’ ‘o
[ 30 .
Completion Depth: 106.7 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed:  12/20/00
Engineer/Geologist: JENNTS .
Project No.: C00553 Continued Next Page
- . - The stratification lines represent approximate strata boundaries. ;
I-qm Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 154
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BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-10 §mm
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| ol @ | Surface El.: 1055.3 feet o .8 2T .| =
31 S| a2 2 S¢ | e | &| 8| E|E
Sl 2 < Spiit Spoon 2 g ‘aﬁ Tl |O|E|S]|3
QS = < Q
£ 2| 3 | OX0 shelbyTube sle| 27 |&|l&8|219|3|%
8 3| & B Rock Core < &3 © = | & Ila
17 @ wl =z
MATERIAL DESCRIPTION
s
— "o Brown CLAYEY SAND_with sandstone
. o . fragments, damp
[ R
] B
- .o
e
_35_ . . . .
. . Q
I SR
. ] “.a
B
o
] e
L 40 - . . :o
e
“.a
I e
S e
o - SPOIL/FILL -
T s
| 45 . 45.0
B ~:—*—: Brown SANDY CLAY to CLAYEY SAND with 8-5-6-11
-] some sandstone fragments, damp, medium
B |— - dense to very dense
I - — | 03-14-30-41
B [—
il 4 4o gE
50| W = 3B-34-42-55/
i ] 50.9
L v Brown SANDSTONE, medium hard, medium 30-65-60-69
N grained, weathered and friable
- med h 4.4 - 57.8 ft. "
9 medium hard ( 5 ) 23-33-50/
- e
v’
55 O
| v
| - gray, medium hard to hard from
- NG approximately 56 ft.
avd
- v/ 100 | 91
Va4
B v/
60 vl
Completion Depth: 106.7 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/20/00
Engineer/Geologist: JENNJTS )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
lRlAD Englneermg, Inc. In situations, the transitio‘i\ may bepgradual. Figure 155



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-10 ¢ mm
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
3 El: 1055.3 feet . 8 2 E -
g | 8| g | Sureee 3 2 5% |s=|e|5|5|E|E
€| =12 | ] split Spoon ela| ®<S S o I T - I
el = 1| £ | ¢8|l 8l|ole
2| gl 38 X Shelby Tube 3| %; 8 S| E o s | B
ol s| E 2 a3 - | & =1 2
o| & BB Rock Core 2 5 5|3 J | &
MATERIAL DESCRIPTION
v .
- N Gray SANDSTONE, medium hard to hard,
s medium grained
B | - with occasional carbonaceous laminations
B v (61.1-62.21t.)
vavd
B NG
] - iron stained, weathered, medium hard
65 v (62.2-62.41t)
Nd
B v - iron stained ( 62.9 - 65.5 ft. )
v 100 | 81
B v“
B a4
\/J - weathered, medium hard ( 66.7 - 67.5 ft. )
i v
-70 v/ . )
N2 - with occasional coal spars ( 76.2 - 77.3 ft.)
= vd
v/
- V]
% - fractured (76.4 - 76.7 ft. )
B a4
B v’
v  -iron stained ( 80.3 - 84.7 ft.)
75 v/
el
B v
v evd
i _ 100 | 92
vl
B v
eyl
B v
V]
- 80 o
| v
v’
= v
v’
- v
v
I~ v
84.7
-85
B VOID
. 32 | 29
- (Partially Filled)
—90
Completion Depth: 106.7 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/20/00
Engineer/Geologist: JEN/JTS )
Project No.: C00553 Continued Next Page
- . . . The stratification lines represent approximate strata boundaries. :
I.?'AD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 156
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BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-10 £l
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.. | o| 8 | Surface El.: 1055.3 feet . .8 22 o] =
5|83 2 89 |s|w<|®|&8|E|E
21 2 | & splitSpoon g 5| 5 |3 S B - =
i& E- S | X shelby Tube § 4 °- g § g o ?,’- 2
Aals| E 2 gz — 9 g |
I I N Rock Core 3 = g dJ | &
MATERIAL DESCRIPTION
VOID
B (Partially Filled)
L 95 95.1
- Gray SHALE, soft to medium hard
i ' 61| 5
- clayey, soft (95.1-97.6 t.)
B - silty, medium hard ( 97.6 - 98.1 ft. )
00
| - sandstone lens, medium hard (98.1 - 98.7 ft.)
B - silty, medium hard ( 98.7 - 102.4 ft. ) 102.4
D \/\/\/ Gray SANDSTONE, medium hard to hard, fine
| o grained 98 | o8
vavd
05 %
B V]
v 106.7
Bottom of Test Boring @ 106.7 ft.
410
4151
20
Completion Depth: 106.7 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/20/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
I-qIAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 157




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-11 : mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky 2 L ‘IAD
Location: See Drawing No. C00553-1
5| 2| 8 | Surface El: 10545 feet < 2 I % < |
f:-{ ; 2 | &= split Spoon 05 8 Eg %; i (_)‘! 2|5 g
g2lg % X Shelby Tube 8|« %’é g § 2 % § B
e 1a & | ICA Rock Core « @5 £ g dJla
MATERIAL DESCRIPTION
—
| | W <] Brown CLAYEY SAND TO SANDY CLAY with
R sandstone fragments, damp
B YN
- WL
] “a
L s
. . Q
ol 1
. e
e
o (B
Hl 10
L 10 o
o .
ol 1
- Al
. (Rl -
g
ol B
- 15 o
| W
L
ol 1
L L
| M| -
s
-20-{ M|
. . Q
. W,
. (P
N
Bl
o (13
25\l |- °
o .
1R
- o
B -
e
] ":’o
Completion Depth: 106.3 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/21/00
Engineer/Geologist: JEN/JTS )
Project No.: C00553 Continued Next Page
LRIAD Engineering, Inc.  inSiliations. the transiien mey be graduar o oores Figure 158



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-11
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5 | &| 8 | Surface El: 1054.5 feet \Q .8 g bl RO
%) 2 g9 ® | g E| E
LI/ 2 Split Spoon 2 a &= 12182 5§13
sle| = e 5o S128l=| 8] =2l
5| 2| 3 | X Shelby Tuve 1| 85 |E|&¢2 Sl3|3
a|s| E & a2 o | 2 s 2
ol & K B Rock Core 3 = g Y
MATERIAL DESCRIPTION
o,
I . Brown CLAYEY SAND TO SANDY CLAY with
o sandstone fragments, damp
e
a— ey
- e
.
_35__ Co
. . Q
I .
] .. a
1 B
..
] A
40 X . :o
gy
.. a
| L
S .. a
R
.. a
_45_ . 0. E
- . - .. a
.
— 3 . . ‘o
. (W
e
. . Q
| e
B /A 52.0
v . .
I | Brown SANDSTONE, medlum hard, medium
N2 grained, weathered and friable
"~ | MM - soft to medium hard (52.0 - 56.5 ft. )
55+ v
vavd
| v
| - with occasional clay lenses, soft
S v (56.7-57.21t)
Nd
- \/ f
A ractured (57.5 - 57.7 ft.) 81 | 50
B v/
—60
Completion Depth: 106.3 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/21/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- . N The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transitiop;x may bepgraduaL Figure 159



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-11
Project Description:  Big Branch Slurry Impoundment Investigation g
» T
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_| o] & | Surface EL: 1054.5 feet \o .8 SH N
812|3 R 56 |=|xc|F|8|E|E
212 Split Spoon e g 8BS 13| o HERE:
Q@ = = o
212|838 | =X shelby Tube gle| & sl sl2lo| 2|3
2|§5|¢E 8 o2 6|9 | S|s|8|s
= - -
L H B Rock Core / 3 = (;u a
MATERIAL DESCRIPTION
v . .
| % Brown SANDSTONE, medium hard, medium
N grained, weathered and friable
B | -gray(66.3-66.91.)
] _ gray
Vv
- v .
| -grayshale lens (66.1-66.3ft.)
-65 v
V]
= v
A 99 | 89
[~ v
| Nd
/\/ - gray, medium hard to hard from 69 ft.
[ v
-70 vavd
v/
= vavd
v
3 \/\/‘/ - with occasional coal spars (72.9-78.8 ft.)
B vl
B v
v
— v
&y B %%
- NG
vavd 99 | 94
= v/
vl
[~ v
vavd
B v/
veavd
- 80 %
[ vavd
v’
- veavd
v
= veavd
v
L A 9 | 75
-85 Y
] 85.7
Gray SHALE, soft to medium hard 87.1
- COAL 100 O
90
Completion Depth: 106.3 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/21/00
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I.RIAD Englneerlng, Inc. In situations, the transitio% may bepgpradual. Figure 160



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-11 §
Project Description:  Big Branch Slurry Inpoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 . 8 N R
5 § o Surface El.: 1054.5 feet < s <l 13l l%|®
el 2 Split Spoon > g '}T‘,;—E 3 i S|E|S|3
2 = = [3)
glels Shelby Tube sl | 23 g 5lelc|3|%
al|l&i E 2 a2 o | 2 = 75
2 K B Rock Core n_g > c;u - |1 a
MATERIAL DESCRIPTION
100} O
L COAL
B - poor recovery due to inner barrel malfunction
B (91.3-97.0ft.)
B 32 0
- 95
= 96.3
- Gray SHALE, soft to medium hard
B - clayey, soft (96.3 - 98.5 ft.)
100 - silty, medium hard ( 98.5 - 105.5 f.)
B 99 | 99
105 105.5
i s Gray SANDSTONE with shale laminations, 106.3
= - medium hard, fine to medium grained
] Bottom of Test Boring @ 106.3 ft.
4101
415 ]
120
Completion Depth: 106.3 feet Remarks:
Date Boring Started: 12/20/00
Date Boring Completed: 12/21/00
Engineer/Geologist: JEN/JTS
Project No.: C00553
- u . The stratification lines represent approximate strata boundaries. :
LRIAD Englneerlng, Inc. In situations, the transitiopn may bepgradual. Figure 161




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-12 §
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
[%)] . 2 ° xX
» ‘é’, S Surface El.. 1051.5 feet < & elol3lelzls
2 [E] 2| X split Spoon >l a| 228 ||| &|L|E|3
c | e = 9 e} = © q>) hS (_'c> Q o 2}
5| 2| 3 | X Shelby Tube 8| o~ gles|l 2| Q3| %
81 5|E| LW roxc & £z (9% |=|8]|5|2
= ©
o > ock Core s & |3
MATERIAL DESCRIPTION
<>
_— <> Coarse COAL REFUSE
<>
<=
— ] < >
< >
- < >
< >
| <
<>
< >
- 5 <>
< >
I <>
<>
| < >
< >
< >
- <>
<>
I <>
< >
>
~ 10 < >
<>
I e
<>
] <>
< >
< >
- < >
< =
I < >
<>
<>
151 I <>
< >
- <>
<>
I <
< >
< >
- <>
<
T <>
<
201 I <>
<
— ] <>
<>
— <>
<>
] <>
<>
< >
S <>
< >
25 Yl <
< >
- < >
<>
I <>
<>
] <>
< >
<
- @
<>
_30_
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/4/01 drilling operations.
Date Boring Completed:  1/4/01
Engineer/Geologist: JEN/CEM )
Pré;jectNo.: ° C00553 Continued Next Page

21AD Engineering, Inc.

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.

Figure 162




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-12
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
7] . a o X
- § S Surface El.: 1051.5 feet < g% < °\> =z
2 =12 | X3 spiitspoon clal| 85 | 3|32 £13
Q| = i3 <]
22| 3 | =X sheiby Tube s8] 82 |z|§5|2(S|2|%
eI 5| € 8 862 |6 |0 | sl 5|E|s8
0131 51 I B Rock Core x ] 2l 52|
) o w1z
MATERIAL DESCRIPTION
T Coarse COAL REFUSE
__35—
_.40_
[~ .
..45_
_50_
[ = 51.0 11-27-16-10)
N o]  Brown CLAYEY SAND with sandstone
o fragments, damp, very dense
_—_— S woh/18"-5
. . Q
| S
L 55 o 3-5-10-9
I B
..o
- A X L 8-14-20-13
= Lo
- - SPOIL/FILL -
- X 9-9-11-26
.0
- 60 M
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/4/01 drilling operations.
Date Boring Completed:  1/4/01
Engineer/Geologist: JEN/CEM ]
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 163




BORING C00553.GPJ 3/2/01

LOG OF BORING NO. DHX-12 : mm
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky g
Location: See Drawing No. C00553-1
58 § Surface El.: 1051.5 feet < gg . 21T . =
£ : 2 | B split Spoon g1l a }‘Eg 3 f o *qg" _% 5
% 2| 3 | X Shelby Tube g | & g; g s18l9]% fé
[0 - =
o3 % K B Rock Core @ mé = § =
MATERIAL DESCRIPTION
——
- .".'a| Brown CLAYEY SAND with sandstone 4-25-20-15
e fragments, damp, very dense
i _><j 8 - SPOIL/FILL - 18-11-23-19
o .
" = o - shelby tube (66.0' - 67.0") - interface between fill
65— . material and natural ground R0-35-44-47
..
X' o 86.5[ g9
" 7 [==7] Brown CLAYEY SAND TO SANDY CLAY with
- ~_._"}  some sandstone fragments, damp, very dense
X— - - -shelby tube (68.0' - 69.0") brown clayey sand 13 | 45 | 42
- - to sandy clay with some sandstone fragments
70 —-7| - shelby tube (72.0' - 72.8") brown clayey sand
] - to sandy clay with sandstone fragments 11-17-27-42
X 100
i | — -grayat74.0ft
| 5] a 2D-41-48-50/%"
B "]  -brownat78.0ft.
I VA S 31-26-46-48
B .4 _ shelby tube (80.0' - 80.5))
VAR D0-22-27-36
80 N __ N
| ~.°| - weathered shale at 82.0 ft. 60
— 825 21-50/5"
I COAL
-85
89 6
90 . -
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/4/01 drilling operations.
Date Boring Completed: 1/4/01
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
iAD Engineering, Inc. In'situations. the transition may b gradual Figure 164




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-12 ¢ mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
_ | ol 8 | Surface EL: 1051.5 feet . .8 RIS o] =
g1 5|92 ) 2 e R || &l 8| E|E
& [~ | D | =< split Spoon =) ®E s |3 ol 3|3
s |l 2= > | C = © S1 281 % Sl o | &
212|383 X Shelby Tube 8| x :::; g S| e © 5|3
[a] < £ &) a2 = 2 3 o
w| > IR Rock Core g = g -4 | o
MATERIAL DESCRIPTION
= COAL
B 92.3
B Gray CLAY SHALE, very soft to soft
i -becomes sandier and medium hard with depth
—95 100 | 65
100 100.0
] Bottom of Test Boring @ 100.0 ft.
05
4101
415
420
Completion Depth: 100.0 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/4/01 drilling operations.
Date Boring Completed: 1/4/01
Engineer/Geologist: JEN/CEM
Project No.: C00553
- . . The stratification lines represent approximate strata boundaries. ;
L*IAD Englneerlng, Inc. In situations, the transitio’::\ may bepgradual. Figure 165



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-13 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
W . 0 o X
- | 8| & | Surface El.: 1051.1 feet \o -8 1| 2| =
= ° 8o R|lel|l Tl o] E|E
21512 Split Spoon g S *@’;E s|S|o|E]3|32
|2 =3 2 o Qo
5| 2| 3 | OX Shelby Tube g | & 2% g &)% RS ?, %
o8| E & Q3 =213 a
| > BB Rock Core & 5|8
MATERIAL DESCRIPTION
< >
I > Coarse COAL REFUSE
<>
< >
-7 <>
<>
- <>
<>
] <>
<
<>
~ 5 < >
<>
I <>
<>
| <>
<>
<>
- <>
<>
] <>
<>
< >
- 10 <>
< >
I <>
<>
] <>
<>
<>
- <>
>
- ] <>
<>
>
_15_ .
<>
- <>
<>
I <>
<_ >
< >
- <>
<>
R <>
< >
20 =
<>
- <>
<>
I SO
<>
| <
<>
<>
- <7 >
<
25 <>
< >
~ <>
<
_— <>
<>
L] <>
< >
<>
- ] < >
<>
_30_
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 60 ft. during

Date Boring Started: 12/21/00
Date Boring Completed:  1/3/01

drilling operations.

Engineer/Geologist: JEN/CEM )

Pr(?ject No.: ) C00553 Continued Next Page
[ - . The stratification lines represent approximate strata boundaries. ;
3AD Engineering, Inc. In'situations, the transition may b graduar Figure 166




N

BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-13 &
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky 2
Location: See Drawing No. C00553-1
- | 2| 8 | Surface El.: 1051.1 feet < .8 21T L] =
2| & o 2 o9 X | | & £ S
€ |~ | D | =< split Spoon 2| a =€ SR B2 5|5
c|lel = 2 [ g So s 1291 8l3ale
a2l 2| 8 | X shelby Tube 8| & 2~ @ S 20| 8|3
o | E| 2 3 o G| ®| S o| @
o8| k& B Rock Core 114 o3 =| &3 |2
» @ “ 1=
MATERIAL DESCRIPTION
S Coarse COAL REFUSE
- 35
__40_..
- —
- 45
_50._
_55_4
60 60.0
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/21/00 drilling operations.
Date Boring Completed: 1/3/01
Engineer/Geologist: JEN/CEM .
pfﬂl’ft No.: 9 C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. i
LRIAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 167



BORING €00553.GPJ 2/28/01

Project Description:

LOG OF BORING NO. DHX-13

Big Branch Slurry Impoundment Investigation

Martin County, Kentucky

triadeng.com

Location: See Drawing No. C00553-1

- | 2| & | Surface El.: 1051.1 feet o .8 2T | =
[ I 7 e o9 X | e | 3 £ E
£ =2 Split Spoon g g b s|%|o|E|3|3
<@ = &= o
82| 3 | X sheloyTube 3 | & g g 51212133
0| &} E & aZ - | 2 3|7
wl & B Rock Core ke = g J|a

MATERIAL DESCRIPTION

—
I . a Brown CLAYEY SAND with sandstone 17-17-9-12

o fragments, wet, medium dense to dense

- NS

I L 4-11-11-11

B = Q - with less clay and numerous sandstone

| 65 0. fragments (64.0 - 66.0 ft. ) 10-10-11-9

..o

B o

R .. a 13-14-17-13

B ‘o .

.o

I - 10-8-8-11

70 - Q - very wet at 70.0 ft.

[\ WOH/18"-14-18

i ol - SPOIL/FILL - .

o .

I VA IS 73.0 19-20-15-31

| . \"—7] Brown CLAYEY SAND TO SANDY CLAY with
: ] some sandstone fragments, damp, very dense

752 - shelby tube (74.0' - 75.0") and

5 ~x7~ 1 (76.0-77.3)

| |~ 21-38-50/2"

- 80 =

- Xt ] 38-41-43-48

N 1-32-30-50/¢"

] - shelby tube (84.0' - 86.0") gray clayey sand

L 85— A with sandstone fragments

AV D2-56-34-30

B _——- - sandstone boulder at 89.0 ft. 27-57-50/3"

—90 - . -
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/21/00 drilling operations.

Date Boring Completed:  1/3/01
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

[ . . The stratification lines represent approximate strata boundaries. ;

L*IAD Englneerlng, Inc. In situations, the transitioF:\ may bepgradual. Figure 168




BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-13
Project Description:  Big Branch Slurry Impoundment Investigation g,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
13 . o o | ®
% § S Surface El.. 1051.1 feet < S%’ ol R 2| g
£ = 2 | ] split Spoon e 9 %5 % i o % S| 3
21 = = L
%. 2 _‘Eg Shelby Tube g © %g g § E ‘;6) %- 3
o @ o = =1 | o
Lz I B Rock Core 14 3 = g o
MATERIAL DESCRIPTION
| |V [—7] BrownCLAYEY SAND TO SANDY CLAY with 50-62-55-60
._7| some sandstone fragments, damp, very dense
D "_:7| - sandstone boulder at 89.0 ft. 60/5"
i ] 39 | 12
9 ] 95.6
Gray CLAY SHALE, very soft to soft, becoming
— sandier and medium hard with depth
00
— 100 | 94
B 102.0
| O Gray SANDSTONE with shale laminations,
o medium hard, fine to medium grained
B 1
v
b B 97 105.5
[ Bottom of Test Boring @ 105.5 ft.
410
415
I
120 - -
Completion Depth: 105.5 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 12/21/00 drilling operations. '
Date Boring Completed: 1/3/01
Engineer/Geologist: JEN/CEM
Project No.: C00553

IAD Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 169




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-14
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky g
Location: See Drawing No. C00553-1
| a| & | Surface El: 1054.4 feet < 8 N
21 51 @ . 2 o9 R | e | 8| E| E
S B = Split Spoon 2| q == S gl el 5|5
P I el & s© el sl 81z le
2| 2| 8 | CX Shelby Tube 8| & o~ sl s| 2|93 |%
85| ¢ g £ || |2|8|5|:
= = -
2| & BB Rock Core 2 = g o
MATERIAL DESCRIPTION
. 0.
||t | Coarse COAL REFUSE
..o
- - o ‘| Brown CLAYEY SAND with sandstone
| e fragments, damp
] B
Y
Bal 155 AUGER W/OUT SAMPLING
= - “a
I DA
S
I B
- ] “.a
L
. Q
I L
R ..o
B
L. a
] Ny
15— X . :c\
B
- :o
I B
L K .a
S
B .o
—20 o .’
] Lo
B
-] Lo
| e
- - .. a
S
25 L
. O
- — . o' . :
] .o
e
— - . . .O
] L
30 AL - o
Completion Depth: 102.4 feet Remarks:
Date Boring Started: 1/14/01
Date Boring Completed: 1/14/01
Engineer/Geologist: JEN/JTS )
Project No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
lAD Engineering, Inc. In Situations. the transition may be gradua, Figure 170



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-14
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
- | | 8 | Surface El.: 1054.4 feet < .9 22| o] =
81512 2 S | x| | &| 8| E|E
€ 1= 2 | X spitSpoon clal 35 | 3|3 |o0|E|S5]3
clel= 2| a 50 2| e sl 5| o
2|23 X Sshelby Tube g | x o~ S| s | 2]19|3|%
S18| E| MW Rrocke & £z |27 |2|8|3|a
0 ock Core 2 5 §
MATERIAL DESCRIPTION
——
— “a Brown CLAYEY SAND with sandstone
o fragments, damp
B
— R
- e
35— o
e AUGER W/OUT SAMPLING
I R
] Y
B o .’
“La
I R
- 40 - . :Q
o .’
L
T R
I .o
° -
e
%45_ o .-
- “La
o .’
-] .o
I o
] Lo
R
50 L
. Q
] R
[ ] Y
o .’
[— ] . . <°
| o
55-(Y [ °
] ° 56.0
v’ . .
A \/ Brown SANDSTONE, medium hard, medium
o grained, weathered and friable
- - V/
| v
vl
__60__
Completion Depth: 102.4 feet Remarks:
Date Boring Started: 1/14/01
Date Boring Completed: 1/14/01
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
[ . . The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transitio% may bepgradual. Figure 171



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-14 ;
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| 2| 8| Surface El: 1054.4 feet < .8 212 =
g | S| a ° SC el &| 8| E|E
o ><] split Spoon e g *&f, S| 3|0l E|S|3
21 = & o
| 2| 3 | X0 shelbyTube sl | B El8121¢|2%
] = _
S 18| & | EH RockCore & &5 AR IR
MATERIAL DESCRIPTION
v - .
= P Brown SANDSTONE, medium hard, medium
N grained, weathered and friable 100 | 30
B V]
B v
V]
n v
V]
-65 v
V]
- v/ - gray, medium hard to hard from 65 ft.
vl
B v
% 100 | 92
B v
B Navd
v
70 N4
v
= Navd
N
- Navd
Vv
B vy
v
B Ve
75 v’
a4 - with occasional coal spars ( 75.2 - 76.0 ft. )
B v
Va4
— v/ . .
] - iron-stained ( 77.8 - 80.2 ft. ) 99 | 95
- v
vevd
B v/
V]
—80 %
» V]
v
. V]
v
- V]
v
- e 84.3
-85 COAL 98 | 44
B - gray shale lens, soft (84.3 - 85.3 ft.)
i Completion Depth: 102.4 feet Remarks:
Date Boring Started: 1/14/01
Date Boring Completed: 1/14/01
Engineer/Geologist: JEN/JTS .
pr(%ect No.: 9 C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I-*IAD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 172



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-14 : mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
s | 2| 8 | Surface EL: 1054.4 feet < .8 2L w] e
w ° o O o ° =
£ 'E 2 | ] split Spoon e 9 *@5 % s o % E £
fi’ TEl S | X Shelby Tube § & 712; sl §l2lo|3 g
C":(/‘SE.I:lRockCore 2 a3 wwg%g&“
* @ ® =
MATERIAL DESCRIPTION
100| O
COAL
- gray shale lens, soft (91.9-92.4 1. )
94.3
Gray SHALE, soft to medium hard
- clayey, soft ( 94.3 - 98.1 ft. ) 98 | 65
- silty, medium hard (98.1 - 101.1 ft.)
101.1
Gray SANDSTONE, medium hard to hard, fine 192 4
grained
] Bottom of Test Boring @ 102.4 ft.
05 -
(410
415
420
Completion Depth: 102.4 feet Remarks:
Date Boring Started: 1/14/01
Date Boring Completed:  1/14/01
Engineer/Geologist: JEN/JTS
Project No.: C00553
= . . The stratification lines represent approximate strata boundaries. ;
iAD Engineering, Inc. In Situations. the transition may be gradual, Figure 173



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-15 :
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| ot 8 | Surface El.: 1053.1 feet o 4 RN o =
o~ [ g =y
8| & @ ° s R || F| 8| E|E
2e 2 Split Spoon g g *a-g 5 i O|E|3S]|32
Q@ = S (3}
|| 3| X sheloyTube sle| T g slelc|3|%
al| s E & o= - | 2 = | =
ol 2 B Rock Core 2 ) 5|8 3| a
MATERIAL DESCRIPTION
- AUGER W/OUT SAMPLING
- 5_
_10_
_15-
_20__
_.25_
- 30— —
Completion Depth: 100.2 feet Remarks: Water was noted at a depth of 85 ft. upon drilling
Date Boring Started: 1/9/01 completion.
Date Boring Completed:  1/9/01
Engineer/Geologist: JEN/CEM .
Prcgect No.: ) C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
Lqm Englneerlng, Inc. In situations, the transition may bepgpradual. Figure 174



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-15
Project Description:  Big Branch Slurry Impoundment Investigation E,’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
3 EL: 1053.1 feet . 8 2 2. -
5 | 8| g | SufaceEl: 10 2 55 |=|g|3|5|%|E
L 1| 3| =< split Spoon 2| a ®E S A B = I
£|lef = 2| c Lo 1281351812 seg
5| 2] 8 | X Shelby Tube g | [T slal|l 2|35 %
3|5 € g ¢ |09 | S8 |8| 2
o2 W Rock Core o 2 = g o
MATERIAL DESCRIPTION
< >
I < =
< >
| ==
< >
I < >
<>
I AUGER W/OUT SAMPLING
< >
—35 <__>
< >
I >
< >
<>
I <
<>
- S
< >
I s
<>
—40- S
<>
— < >
<>
] < >
<>
<>
— <>
<>
- <
<>
45 < >
<7 >
o < >
<>
T <>
<>
<>
— <>
< >
N <>
< >
50| Jl [S<
< >
- <7 >
<>
I <>
<>
<>
I -
< >
- < >
< >
-55-| Wl <
] 1=
<>
— <>
< >
] <>
< >
<>
| — >‘
_60_
Completion Depth: 100.2 feet Remarks: Water was noted at a depth of 85 ft. upon drilling
Date Boring Started: 1/9/01 completion.
Date Boring Completed: 1/9/01
Engineer/Geologist: JEN/CEM .
Prc?ject Now C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. i
LRIAD Engineering, Inc. In situations, the transitian maybepgradual. Figure 175




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-15
Project Description:  Big Branch Slurry Impoundment Investigation g’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| o| 8 | Surface El.: 1053.1 feet - .8 22| .| =
| & @ 2 8¢ R|le| &| 8| E|E
21E] 2 Split Spoon >l o 28 [ (=812 5|5
s le| = 214 s 21215183 |e
a2l 8 Shelby Tube 4 8~ sl s|lglo|2 =%
S|5|¢E e ¢ |02 | S| 8|58
= < ]
nl > B Rock Core 2 = g o
MATERIAL DESCRIPTION
I AUGER W/OUT SAMPLING
_65_
_70._
| 25 75.0
L \/\/ Gray SANDSTONE, hard, medium grained
v’
B V]
| v 98 | 98
Nd
» v/
Nd
- 80 v
Nd
- v
N4
- v’
Nd
B v’
B vavd
v
a5 L
v/
- V]
N Y 87.1
i voib 46 | 44
90 p—
Completion Depth: 100.2 feet Remarks: Water was noted at a depth of 85 ft. upon drilling
Date Boring Started: 1/9/01 completion.
Date Boring Completed:  1/9/01
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page
-~ . . The stratification lines represent approximate strata boundaries. i
A Engineering, Inc. In situations, the transition may be gradual Figure 176




LOG OF BORING NO. DHX-15 :mm
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| e| 8 | Surface El.. 1053.1 feet - .8 21| =
Bl Sl o ° S'g R |e|F| 8| E|E
L I Split Spoon 2| s < = f{slel 33
slel= S|l g| £o S|l z2|921s5|35 |0
2] 2| g | X shelby Tube 8| x o~ sl g | 289! 35]|%
S E| € 3 52 |6 |v| S| 5| 8| &
»i > B Rock Core o °~§ = g 2 a
MATERIAL DESCRIPTION
= VOID
95
r - coal and mine rubble (96.1 - 97.1 ft.)
- 97.1
= Gray CLAY SHALE, very soft to soft 98 | 46
100 100.2
~ Bottom of Test Boring @ 100.2 ft.
05
410
415
5_ |
N
s
g 420
@| Completion Depth: 100.2 feet Remarks: Water was noted at a depth of 85 ft. upon drilling
g| Date Boring Started: 1/9/01 completion.
| Date Boring Completed: 1/9/01
Z| Engineer/Geologist: JEN/CEM
3] Project No.: C00553
- - . The stratification lines represent approximate strata boundaries. ;
LRIAD Englneerlng, Inc. In situations, the transitioel may bepgradual. Figure 177




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-16 ¢
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
0 . n ° X
. § O Surface El.: 1052.9 feet < g%’ <l 1312l lE
£ =2 Split Spoon e 8 ﬁg 3 % c|E|35|3
K-) = = Q
2 12| 3 | X shelby Tube s|le| e sl 5129|235
S|g| & B Rock Core 4 1 23 °1® s E5|&
%) ol b | =
MATERIAL DESCRIPTION
I
- AUGER W/OUT SAMPLING
. 5_

_10_

_15_

_20_

_25_

30 : i
Completion Depth: 95.1 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/10/01 drilling operations.

Date Boring Completed: 1/10/01
Engineer/Geologist: JEN/CEM .
Project Nov - 00553 Continued Next Page

- - “ The stratification lines represent approximate strata boundaries. ;

|3|I\D Englneerlng, Inc. In situations, the transition may bepgradual. Figure 178



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-16 §
Project Description:  Big Branch Slurry Impoundment Investigation §
Martin County, Kentucky £
Location: See Drawing No. C00553-1
~ | g| & | Surface El.. 1052.9 feet < .8 2T =
e | S| a ) S 28 R |lel|lZ|s|E|E
215 2 Split Spoon 2 S *&,‘g S| S|o|E|[35|3
QL = & (3}
22| 3 | X sheibyTube 3| & 23 g 512|933
Q = N
ala (% B Rock Core « o.é > § -
MATERIAL DESCRIPTION

I AUGER W/OUT SAMPLING

- 35._

_40_

_.45_.

._50._

I

__55_

-60 - - -
Completion Depth: 95.1 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/10/01 drilling operations.

Date Boring Completed: 1/10/01
Engineer/Geologist: JEN/CEM )
Project No.: C00553 Continued Next Page

- . . The stratification lines represent approximate strata boundaries. ;

L;IAD Engineering, Inc. In situations, the transition may bepgradual. Figure 179




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-16 £ mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o] 8 | Surface El: 1052.9 feet - _8 RN T L] e
312|9 3 §5 ||| 5| E|E|E
212 Split Spoon e 9 *é'g S o B I = =
K = = o
2lels X shelby Tube g | & 2% sl 5| 2|92 %
e & ¢E ® G 2 G|l | S| 5|&8|=
03 & I Rock Core o« '16_03 = g - o
MATERIAL DESCRIPTION
] AUGER W/OUT SAMPLING
| 65 65.0
- \/\/ Gray SANDSTONE, medium hard to hard,
N medium grained
B v
i % 98 | 49
| - brown, weathered and friable
B N (65.0' - 69.9")
Nd
- 70 v
Vv
B v/
V]
B v
V]
B v/
| V]
v
|75 Va4
o 100 | 99
- vd
v
- Nd
v
B vd
| v
V]
80 v
» v
g
= v
Nd
| 832 98 | 90
[~ Gray SHALE, soft
84.9
—85
| COAL
—90 - -
Completion Depth: 95.1 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/10/01 drilling operations.
Date Boring Completed: 1/10/01
Engineer/Geologist: JEN/CEM .
Prgect No.: C00553 Continued Next Page
- . . The stratification lines represent approximate strata boundaries. ;
I-*IAD Englneerlng, Inc. In situations, the transitioe\ may bepgradual. Figure 180



BORING C00553.GPJ 2/27/01

LOG OF BORING NO. DHX-16 :
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
~ | o| 8 | Surface El: 1052.9 feet - .8 S
8 SR < o Q X o =z 5 £ £
L 1| D | <] split Spoon £l a B E S A A -E ==
£le|z 21 g £© 18| s | 8l=|sg
8 2|3 X Shelby Tube g | & g~ sl 5|2lo|2|%
8m;l:leCore < &% owgg_'g&u
[%2] ) 0oC b brod (;ﬁ
MATERIAL DESCRIPTION
100] 1
. COAL
| 94.1
-95 Gray CLAY SHALE, very soft , 951
- Bottom of Test Boring @ 95.1 ft.
400
405
1410 -
415 -
1420
Completion Depth: 95.1 feet Remarks: Groundwater was first noted at a depth of 60 ft. during
Date Boring Started: 1/10/01 drilling operations.
Date Boring Completed: 1/10/01
Engineer/Geologist: JEN/CEM
Project No.: C00553 :
- . . The stratification lines represent approximate strata boundaries. ;
LR'AD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 181



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-17 :
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
(%] . @ ° X
urface El.. 1056.7 feet o o S 2 o
5| &g | SutaceEl X § |x|<|2|5|%E|E
L1~ 3| < splitSpoon | a ®E S N I - T
|2 = 21| c E© igelgs| 8|l3vle
8| g3 X Shelby Tube 8| x g; 8 S| 2 o S| B
(] = =
old U% I B Rock Core 2 0—§ = § =l
MATERIAL DESCRIPTION
== 0.
- | J|% | Coarse coAL REFUSE 7
.. a
- o ‘| Brown CLAYEY SAND TO SANDY CLAY with
| e little sandstone fragments, damp, very dense
L 'o. .
“a
al (55 AUGER W/OUT SAMPLING
R “.a
| R
‘.o
I s
S “.a
O
- 10._ e
. Q
I R
L ] “.a
R
“.a
R o
L 15 . :o
o .
g
I o
| _ Y
o .
- “La
___20_ D. . .
] “La
o
- “a
A e
] “.a
o .’
25 L
. O
- o .~
| .o
o .’
- | . 'Q
- ‘o'
30 LML .o
Completion Depth: 101.1 feet Remarks:
Date Boring Started: 1/22/01
Date Boring Completed: 1/22/01
Engineer/Geologist: JENAJTS .
Project No.: C00553 Continued Next Page
- - . The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transition may bepgradual. Figure 182




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-17 §
Project Description:  Big Branch Slurry Impoundment Investigation §’
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| o| 8 | Surface El.. 1056.7 feet < _8 21T L e
81512 2 88 |=|<| 3| 5| E|E
£ | F| 5| = splitSpoon 2la| ®BE S N = = =
sle|z glol §° | 21% AR
52|23 X] Shelby Tube g | & o~ s| 3| 219|345
813 £ BB Rock Core ¢ o g ©° = | £ =] f;_.u
21 @ & |2
MATERIAL DESCRIPTION
——
I .o Brown CLAYEY SAND TO SANDY CLAY with
I little sandstone fragments, damp, very dense
- R
- DO
- L.
25| S
IR AUGER W/OUT SAMPLING
» e
- 4 .. a
| B
L. a
| L
L 40 -] R . :o
.. a
I L
. Rl 43.0
v Gray SANDSTONE, hard, fi di
= % ray > , hard, fine to medium
% graine
45 %
R v/
V|
| V7
n N
5 4 75 | 53
v
50 \/\/ - with numerous carbonaceous laminations
- 4 -513 ft.
= (50.4-51.31.)
| vd
v - iron stained, medium hard to hard
n ] (51.5-52.01t.)
v
= e
v
- 55 ]
9 100 | 100
B V]
B v/
a4
| v
Nd
= v/
Nd
60
Completion Depth: 101.1 feet Remarks:
Date Boring Started: 1/22/01
Date Boring Completed: 1/22/01
Engineer/Geologist: JEN/JTS )
Project No.: C00553 Continued Next Page
= . . The stratification lines represent approximate strata boundaries. ;
LR'AD Engineering, Inc. In situations, the iransition may bepgradual. Figure 183




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-17 § ml
Project Description:  Big Branch Slurry Impoundment Investigation g
. -1
Martin County, Kentucky £
Location: See Drawing No. C00553-1
| 2| & | Surface El: 1056.7 feet < .8 2| T| L] e
B2 2 3 5§ |=|e|&|8|E|E
ol I 2 | <] split Spoon g g "@5 3 i C|E(S]|32
S| 2| g | X Shelby Tube e|&| 85 |&|&i2]o|%|%
8 18| & | KB Rockcore & g2 |°|°|=|8|5)|2
S ) @& @ | 2
MATERIAL DESCRIPTION
v ) .
- % Gray SANDSTONE, hard, fine to medium
N2 grained
i | - iron-stained, medium hard to hard
B v (61.4-66.41t.)
n v/
1 -clayey shale lens, soft ( 62.6 - 62.7 ft.)
~65 v
N 100 | 56
i \/\/\/ - diagonal fracture ( 62.7 - 62.9 ft. )
B v/
| N4
v - diagonal fracture ( 63.1 - 63.6 ft.)
B vd
v’
_70 \/
N4 - clayey shale lens, soft (63.3 - 63.5 ft. )
= Nd
v/
[ \/\/ - clayey shale lens, soft ( 65.3 - 66.1 ft. )
B v
B v
vl
v
~75
e 100 { 100
n v/
V]
= v
v
B v
V]
B v
Vavd
—80 o
\/ 1
v’
- vavd
v
- V]
v’
— 4
ss§ |
B v
i o 100 | 100
N4
B v
V]
L v
v
- v’
9 V]
Completion Depth: 101.1 feet Remarks:
Date Boring Started: 1/22/01
Date Boring Completed: 1/22/01
Engineer/Geologist: JEN/JTS .
Project No.: C00553 Continued Next Page
] o . The stratification lines represent approximate strata boundarles ;
wlAD Engineering, Inc. In Situations. the transition may b gradua Figure 184



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-17 5l
Project Description:  Big Branch Slurry Impoundment Investigation g
. T
Martin County, Kentucky £
Location: See Drawing No. C00553-1
5| &| 8 | Surface El: 1056.7 feet \o .3 2 bl U
(D] b o0 o ° c
21/ 5 Split Spoon =l ®E =R &2 £ £
g2l = > C = © O = Rl v | e
5| 2| 8§ | X Shelby Tube 8| 23 gls| ¢ °l3 |3
] g S
ela (% I B Rock Core 14 'l‘% = § -
MATERIAL DESCRIPTION
v ) .
u Gray SANDSTONE, hard, fine to medium 91.1] 86 | 57
\ grained
[~ ] VOID
I - void sample (91.6' - 99.0') coal slurry with sand
—95 — 0.7% gravel
22.2% sand
] 77.1% silt and clay
100
I 101.1
- Bottom of Test Boring @ 101.1 ft.
105
410
15
20
Completion Depth: 101.1 feet Remarks:
Date Boring Started: 1/22/01
Date Boring Completed: 1/22/01
Engineer/Geologist: JEN/JTS
Project No.: C00553 _
— u R The stratification lines represent approximate strata boundaries. ;
2lAD Engineering, Inc. In Situations. the transition may bepgradual. Figure 185




BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-18 : mm
Project Description:  Big Branch Slurry Impoundment Investigation g
Martin County, Kentucky £
Location: See Drawing No. C00553-1
.| o| 8 | Surface EL.: 1056.8 feet o .3 2] o =
8| S| o > 88 |x|<|®| 8| EV|E
2 =2 Split Spoon gl o 8S 3|30 ElS|3
2| 2| 8 | X shelby Tube 3| 8| B2 sl 520|283
o | E| 2 2 @ 7} © =
o8| E B Rock Core A &3 © =g 5|2
w U>)~ oC Ol = bt g
MATERIAL DESCRIPTION
= 0.
- | |5 | Coarse COAL REFUSE i
..o .
- - -] Brown CLAYEY SAND with sandstone fragments
L .
L A
ARY
L 5 ;), .
- o CASING ADVANCE W/OUT SAMPLING
o .
(B
| o
T ..
o .’
10 s \
. . Q
| o
- .. a
o .’
L. e
I o
- 15 - . . :o
o .
..
i e
o "
- Lo
_20_ O. e
| ] “.'a
o .’
] ..o
|
o
- 25— L
. . Q
R [
o .’
r N ..
N R 29.2
4 Gray SANDSTONE, medium hard to hard
_30_
Completion Depth: 97.6 feet Remarks: Water was noted at a depth of 85.2 ft. upon drilling
Date Boring Started: 1/22/01 completion.
Date Boring Completed: 1/23/01
Engineer/Geologist: JENNTS .
Progject No.: C00553 Continued Next Page

1A Engineering, Inc.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.

Figure 186




BORING C00553.GPJ 2/28/01

Project Description:

LOG OF BORING NO. DHX-18

Big Branch Slurry Impoundment Investigation
Martin County, Kentucky

triadeng.com

Depth, feet

Sample Type

Symbol / USCS

Location: See Drawing No. C00553-1
Surface El.. 1056.8 feet

=< split Spoon

ZX] shelby Tube

B Rock Core

MATERIAL DESCRIPTION

Recovery %
RQD
Penetration
Blows / 6 inches
Gravel %
Sand %

Silt and Clay %
Liquid Limit
Plastic Limit

Water Content %

- —

60 -

S avd
V]
avd
S

ITOTOTITITITITI TS
CQEQEQCRLRLRLACRNAN LS

SN S ES S SSceX

<
SCSQ

vl
v/
v

Gray SANDSTONE, medium hard to hard,

medium grained

CASING ADVANCE W/OUT SAMPLING

Completion Depth: 97.6 feet
Date Boring Started: 1/22/01
Date Boring Completed: 1/23/01
Engineer/Geologist: JEN/JTS
Project No.:

C00553

Remarks: Water was noted at a depth of 85.2 ft. upon drilling
completion.

Continued Next Page

L2UAD Engineering, Inc.

The stratification lines represent approximate strata boundaries. :
In situations, the transition may be gradual. Figure 187




BORING C00553.GPJ 2/28/01

Project Description:

LOG OF BORING NO. DHX-18

Big Branch Slurry Impoundment Investigation
Martin County, Kentucky

3AD

triadeng.com

Depth, feet
Sample Type
Symbol / USCS

Location: See Drawing No. C00553-1
Surface El.: 1056.8 feet

Split Spoon
X Shelby Tube
BB Rock Core

MATERIAL DESCRIPTION

Recovery %
RQD
Penetration
Blows / 6 inches
Gravel %
Sand %

Silt and Clay %
Liquid Limit
Plastic Limit

Water Content %

R R R S R R R R R R R R R S i i X
D R R R I Y

Gray SANDSTONE, medium hard to hard

87.9

VOID

—90

Project No.:

Completion Depth: 97.6 feet
Date Boring Started: 1/22/01
Date Boring Completed: 1/23/01
Engineer/Geologist: JEN/JTS

C00553

Remarks: Water was noted at a depth of 85.2 ft. upon drilling
completion.

Continued Next Page

L3IAD Engineering, Inc.

The stratification lines represent approximate strata boundaries. ;
In situations, the transitio% may be gradual. Figure 188



BORING C00553.GPJ 2/28/01

LOG OF BORING NO. DHX-18 §
Project Description:  Big Branch Slurry Impoundment Investigation §'
Martin County, Kentucky g
Location: See Drawing No. C00553-1
- | 2| & | Surface El.: 1056.8 feet . .8 2| o=
81519 2 8§ | x| < |Z|5|E|E
s =2 Split Spoon > | a = € Sl I I I N
sle|= Sl o| £ 22 Slz| &
5| 2| 8 | CX Shelby Tube g | x 2 s|l s | 29| 3| %5
S|&§| € 3 52 |6 |9 |S|5| 8|8
o > B Rock Core 5 ; = § o
MATERIAL DESCRIPTION
— VOID
- no recovery (88.3' - 90.3")
L - silty sand and gravel (90.3' - 92.3))
- - silty sand wi/trace gravel (92.3' - 94.3")
.._95__
] - silty sand witrace gravel (94.3' - 96.3)
] - gravel (96.3' - 97.6") 97.6
Bottom of Test Boring @ 97.6 ft.
1100
405
410
4151
120 e
Completion Depth: 97.6 feet Remarks: Water was noted at a depth of 85.2 ft. upon drilling
Date Boring Started: 1/22/01 completion.
Date Boring Completed: 1/23/01
Engineer/Geologist: JEN/JTS
Project No.: C00553
e . " The stratification lines represent approximate strata boundaries. ;
I-RIAD Englneerlng, Inc. In situations, the transitian may bepgradual. Figure 189




APPENDIX A

LABORATORY TESTING

GRAIN SIZE DISTRIBUTION
TRIAXIAL SHEAR STRENGTH
PERMEABILITY

UNIAXIAL COMPRESSIVE STRENGTH

MODULUS OF RUPTURE




GRAIN SIZE DISTRIBUTION




GRATN SIZE DISTRIBUTION TEST REPORT

- . .
c ¢ ¢ ¢ === 0 ©
oo 4o mwlo3Y%T r 2 8 $8 %§
99 L\
ol NI
NG
70 : : :*: : :
% : 1IN
L o W\ L] 5
Seo LN
- : LT E T T N—g iL
LN S 1A N TR :
LuJ : NN : :
S :
L 40
a
30
20
P —
18
\“
%] N : 4 . o : : : : :
200 100 10.0 1.9 2.1 8.01 8.081
GRAIN SIZE - mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
] 21.3 23.5 37.1 ' 6.3 11.2
LL PI Dgs Deg Dsg D3g Dis Dig Ce Cy
* NP NP S6.61 13.34 B.60 ©.191 |0.0162 |0.V839 | B.69 |3388.4
MATERIAL DESCRIPTION uscs ’ AASHTO
® LT. BROWN SILTY SAND WITH ROCK FRAGMENTS GM A-1-b
Project No.: CBBSS3 Remarks:
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
® Location: TP-1, S-1 Specific Gravity = 2.7

Date: ©@3-01-81
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIQD ENGINEERING, INC. Figure No.




"GRAIN SIZE DISTRIBUTION TEST REPORT

=42 in.

L ia.

374 in.
172 in

—1378 in.
#1408

1 ¥200

{3 in.
¥18
¥20

—1 ¥40
#60

189

%4

9P

o

89

50

PERCENT FINER

T

10

%] : . 1 | [ Ll . : : . : :
2PB 160 18.0 1.8 9.1 A.8a1 a.B801
GRAIN SIZE - mm

%+7S nm % GRAVEL ‘ % SAND % SILT % CLAY

° 21.3 23.5 37.2 6.3 11.7

LL PI Dgs Dep Dsp D3p Dis Dig Ce Cy

° NP NP 96.61 | 13.34 0.58 0.184 |0.0144 |0.8034 | B.75 |3944.6

MATERIAL DESCRIPTION uscs AASHTO

® LT. BROWN SILTY SAND WITH ROCK FRAGMENTS GM A-1-b

Pro Ject No.: C8B55S3 Remarks:
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT _
e Location: TP-1, S-2 Specific Gravity = 2,7

Date: ©@3-91/01
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIQD ENGINEERING, INC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

£ . .
. .. N .5 =5 = .
£ £ 8y S s nwoa @ ® s 9 ? 8
190 ") m N*L_ -® S » * > & + s =3
30 f : ? 218t
N ; : 1
NN : N N N
=12 : : : L
' ]l
79 : : : :
& : 1
W : Ak
= 60 g AL
n \ 1
= 5o é
L] : HERE
< | \ |
W 40 ; 4L
o : ?'T
32
20
10
@ : . M : : :
298 100 19.0 1.0 2.1 a. a.001
GRAIN SIZE - mm
%+75 nm % GRAVEL % SAND % SILT % cLAay
) 8.0 17.3 45.6 37.1
LL PI Dgs Dep Dsg D3p Dis Dip c C
® 5.89 @.32 B.21
MATERIAL DESCRIPTION uscs AASHTO
® LT. BROWN SANDY SILT WITH ROCK FRAGMENTS SM A-4(9.®
Praject No.: C88553 Remarks:
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
® Location: DH1-6, DEPTH: 48.8’ - 42.9’
Date: 9030191
GRAIN SIZE DISTRIBUTION TEST REPORT
TRIQD ENGINEERING, INC. Figure No.,
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200 100 10.0 1.0 0.1 0.61 0.001
GRAIN SIZE — mm
%+75 mm % GRAVEL. % SAND % SILT % CLAY
? 0.0 0.3 18.7 23.5 57.5
LL Pl Dss Deo Dso D30 D15 D1o Ce Cy
N 0.12 0.00
MATER I AL DESCRIPTION USCS AASHTO
® BLACK SANDY CLAY (SLURRY) ML A-4(0.0)
Remarks:

Praoject:

® lLocation:

Project No.: C00553
BIG BRANCH SLURRY

I MPOUNDMENT

DH1-6 (88.3' - 90.2')

Date: 02/23/2001

Specific Gravity = 2.15

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING,

INC.

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

in,

[=4

0
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B [PON
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2 in.
“Th-1/2 in,
3/4 in,
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N ©
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=13 in.

100 _=
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7o QL F gl \
B0 Lt L T
sol i L i \

PERCENT FINER

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

10

%+75 mm % GRAVEL % SAND % SILT % CLAY
® 0.0 7.2 82.8 10.2

LL Pl Dgs Deo Dso D30 D15 D1o Ce Cy

] 1.41 0.37 0.32 0.223 [0.1314

MATERIAL DESCRIPTION Uscs ‘ AASHTO

® BROWN SILTY SAND WITH ROCK FRAGMENTS SP-SM A=3

Project No.: C00553 A Remarks:
Project: BIG BRANCH SLURRY [|MPOUNDMENT
® lLocation: DH1-10, DEPTH: 80.6' - 85.7'

Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

(=
. . .M .S EE
= s £ £ . © 1=} o o o ? 8
100 o m o wi -x 3% 3 < 0§ 2 8 4
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30 : f f
80
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Sso | JRHLEL L fIT AL
L : : : o o : : :
: 1 T
L 40 . W
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20 ' \\
10 N
oL A C L . (K
200 100. 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
%475 mm % GRAVEL % SAND % SILT % CLAY
° 0.0 1.3 93.3 5.4
LL Pl Dgs Dso D50 D30 D15 D10 Ce Cu
) 1.35 0.53 0.44 0.318 (0.2185 |0.1627 1.16 3.3
MATERIAL DESCRIPTION USCcs AASHTO
® BROWN SILTY SAND WITH ROCK FRAGMENTS SP-SM A-1-b
Project No.: CD0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® Location: DH1-11, DEPTH: 92.6' — 96.2°

Date: 02/19/2001

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC.

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

R
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< £ EY f 4 4o o o o o g 8
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= ‘ \\ :
30 ~ :
20
10
o] : clr N j :
200 100 10.0 1.0 0.1 0.01 Q.001
GRAIN SIZE - mm
7%+ 75 mm % GRAVEL % SAND % SILT [ % CLAY
® 0.0 15.8 55.0 29.2
LL Pl Das Dso D50 Dz0 D15 D1o Ce Cy
] , 5.01 0.38 0.28 0.083
MATERIAL DESCRIPTION UsScs AASHTO
® GRAY SILTY SAND WITH ROCK FRAGMENTS SM A-2-4(0.0)
Preject No.: C00553 Remarks:
Project: BIG BRANCH SLURRY |IMPOUNDMENT
® Location: DH1-11, DEPTH: 86.1' - 97.1"
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TR'AD ENG'NEER'NG, INC. Figure No.




GRAIN

SIZE DISTRIBUTION TEST REPORT

= g oed
. .-
£ £ ZD £+ aw o o o o g 3
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200 100 10.0 1.0 0.1 0.01 Q.001
GRAIN SIZE ~ mm
Zo+75 mm % GRAVEL % SAND % SILT % CLAY
] 0.0 39.3 35.8 24.9
LL Pl Das Pso Dso D30 D15 D10 Ce Cy
® 20.16 4,36 0.62 0.143
MATERIAL DESCRIPTION uscs AASHTO
® BROWN SILTY SAND WITH ROCK FRAGMENTS GM A-1-b
Project No.: CD0S553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DH1-12, DEPTH: 89.4' — 99.4'
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TRIAD ENGINEERING, INC. Figure No.




GRAIN SIZE DISTRIBUT ION

TEST REPORT

I
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200 100 10.0 1.0 0.1 0.01 G.C01
) GRAIN SIZE — mm ‘
%+ 75 mm % GRAVEL % SAND % SILT [% CLAY
° 0.0 17.2 58.3 24.5
LL Pl Dgs Deo D50 D30 D15 1o Ce Cy
° 5.56 0.52. 0.37 0.142
MATERIAL DESCRIPTION uscs AASHTO
® GRAY SILTY SAND WITH ROCK FRAGMENTS SM A-2-4(0.0)
Project No.: C00553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DH1-12, DEPTH: 90.1' - 99.4'
Date: 02/23/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TR'AD ENG'NEERING, INC. Figure No.




DISTRIBUTION TEST REPORT
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200 100 10.0 1.0 0.1 0.0 0.001
GRAIN SIZE — mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
) 0.0 13.3 56.9 29.8
LL Pl Dgs Dso D50 D30 Dis D1o Ce Cy
® 4.12 0.42 0.30 0.076
MATERIAL DESCRIPTION uscs AASHTO
® BROWN SILTY SAND WITH ROCK FRAGMENTS SM A-2-4(0.0)
Project No.: CD0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DH1-12, DEPTH: 80.7' - 99.2°'
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TRIAD ENGINEERING, INC. Figure No.




GRAIN S

DISTRIBUTION TEST REPORT
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GRAIN SIZE — mm
%+75mm % GRAVEL % SAND % SILT % CLAY
° 0.0 33.7 42 .7 23.6
LL Pl Dgs Deo D50 D30 D15 D10 Ce Cy
® 16.20 2.34 0.52 0.151
MATERIAL DESCRIPTION uscs AASHTO
® BROWN & GRAY SILTY SAND WITH ROCK FRAGMENTS SM A=1-b
Project No.: C00553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® Location: DH1-13, DEPTH: 87.7' - 89.7'
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TRIAD ENGINEER'NG, |NC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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%+ 75 mm % GRAVEL % SAND % SILT % CLAY

° 0.0 28.8 60.8 10.4

LL PI Dgs Deo Dso Dag D15 D1o Ce Cy

] 23.99 0.80 0.52 0.324 [0.1334

MATERI AL DESCRIPTION‘ UScs AASHTO

® BROWN SILTY SAND WITH ROCK FRAGMENTS SP-sSM A-1-b

Project No.: CO0553 ' Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DH1-13, DEPTH: 89.7' - 91.7'

Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

uscs . AASHTO

® BROWN SILTY SAND WITH ROCK FRAGMENTS

GM A-1-b

Project No.: CO0553
Project: BIG BRANCH SLURRY |MPOUNDMENT

® lLocation: DH1-13, DEPTH: 91.7' — 93.7'

Date: 02/19/2001

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC

Remarks:

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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L 0.0 42.7 37.2 20.1

LL Pl Das Deo Dso Dap Dis D1o Ce Cy

° 46.18 6.09 2.42 0.266

MATERIAL DESCRIPTION Uscs AASHTO

® BROWN SILTY SAND WITH ROCK FRAGMENTS GM A-1-b

Project. No.: CO0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® Location: DH1-13, S-1 & 2, DEPTH: 93.7' - 96.0'

Date: 02/23/2001 _
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENG'NEER'NG, |NC. Figure No. ___
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GRAIN SIZE - mm :
%+75mm % GRAVEL % SAND ' % SILT % CLAY
. 0.0 34 .1 23.9 17.86 24 .4
LL P Dgs Deo Os0 D30 D15 P1o Ce Cy
° 39.36 0.51 0.20 0.010 [0.0018
MATERIAL DESCRIPTION uscs AASHTO
® BLACK SANDY SILT WITH ROCK FRAGMENTS (SLURRY) GM A-4(0.0)
Project No.: CO0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DH2-9, DEPTH: 91.8' - 83.8' Specific Gravity = 2.29

Date: 02/23/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, lNC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE — mm
Z+75mm % GRAVEL % SAND % SILT l% CLAY
° 0.0 27 .4 31.8 40.8
LL Pl Dgs Dso Dso D3o D15 D1o Ce Cu
®| 26.8 6 15. 31 0.37 0.20
" MATERIAL DESCRIPTION uscs AASHTO
® BLACK SANDY SILT WITH ROCK FRAGMENTS (SLURRY) SC-SM A-4(0.0)
C00553 Remarks:

Project No.:

Project:

® Location:

Date: 02/23/2001

BIG BRANCH SLURRY [MPOUNDMENT

DH2-9, DEPTH: 93.8' - 85.8'

Specific Gravity = 2.03

GRAIN SIZE DISTRIBUTION TEST REPORT

Figure No.

TRIAD ENGINEERING, INC.




GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
%+75mm % GRAVEL % SAND % SILT % CLAY
® 0.0 47 .3 41.7 11.0
LL Pl Dgs Dso Dso 030 D15 D19 Ce Cy
) 28.48 10.22 2.95 0.305 (0.1302
MATERI AL DESCRIPTION Uscs AASHTO
® GRAY SILTY SAND WITH ROCK FRAGMENTS GP-GM A-1-b
Project No.: CO0S53 Remarks:
Project: BIG BRANCH SLURRY IMPOUNDMENT
® lLocation: DH2-9, DEPTH: 95.8' - 97.8'
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TRIAD ENGINEER'NG, INC. Figure No.




DISTRIBUTION TEST REPORT
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GRAIN SIZE — mm
%+ 75 mm % GRAVEL % SAND % SILT % CLAY
) 0.0 20.9 30.9 19.0 28.2
LL Pl Dgs Ds0 Dso D30 D15 D1g Ce Cy
e 32.8 6.8 8.91 0.24 0.09 0.005
MATERIAL DESCRIPTION uscs AASHTO
® BLACK SANDY SILT WITH ROCK FRAGMENTS (SLURRY) SM A-4(1.2)
Project No.: CD00553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DH2—_9. DEPTH: 97.8' - 99.8°
Date: 02/23/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
Figure No.

TRIAD ENGINEERING, INC.
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GRAIN SIZE - mm
7o+ 75 mm % GRAVEL % SAND % SILT % CLAY
° 0.0 1.1 78.9 20.0
LL Pl Dgs g e) Dso 030 D1s C10 Ce Cy
® NP NP 0.45 0.30 0.26 0.160
) MATERIAL DESCRIPTION Uscs AASHTO
® BLACK SILTY SAND WITH ROCK FRAGMENTS (SLURRY) SM A-2-4(0.0)
Project No.: CO0553 Remarks:
Project: BIG BRANCH SLURRY |IMPOUNDMENT
® Location: DH3-4
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
Figure No.

TRIAD ENGINEERING, INC.




GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE — mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
N 0.0 17.9 55.0 27 .1
LL Pl Dgs Do Dso D3p D15 D10 Ce Cy
® 5.50 0.74 0.42 0.106
MATERIAL DESCRIPTION uscs AASHTO
® BROWN SILTY SAND WITH ROCK FRAGMENTS SM A-2-4(0.0)
Project No.: CO0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® lLocation: DHX-1, DEPTH: 83.4' - g1.9'
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TR'AD ENG'NEERING, 'NC. Figure No. _____
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GRAIN SIZE DISTRIBUTION TEST REPORT
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%+75m % GRAVEL % SAND % SILT % CLAY
) 0.0 3.2 26.7 70 .1
LL Pl Dgs Ds0 D50 D30 D15 P10 Ce Cy
e| 36.3 9.7 0.29
MATERIAL DESCRIPTION Uscs AASHTQO
® BLACK SANDY SILT WITH ROCK FRAGMENTS (SLURRY) ML A-4(6.3)
Project No.: CO0553 Remarks:
Project: BIG BRANCH SLURRY [|IMPOUNDMENT
® Location: DHX-2, (IN VOID)
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
Figure No.

TRIAD ENGINEERING, INC.
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MATERIAL DESCRIPTION

USCS

AASHTO

® BROWN SILTY SAND

SP-SM

A-3

Project No.: CO00553
Project: BIG BRANCH SLURRY IMPOUNDMENT
® Location: DHX-5, DEPTH: 79.7' - 82.7'

Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC.

Remarks:

Figure No.




DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

%+7S mm % GRAVEL % SAND % SILT % CLAY

L v.9 12.9 44.8 42.3

LL PI Dgs Dep Dsp D3g Dis Dig Ce Cy
® 3.51 B.239 p.16

MATERIAL DESCRIPTION uscs ARASHTO

® LT. BROWN SANDY SILT WITH ROCK FRAGMENTS SM : A-4(9.0)

Pro ject No.: C8B353 Remarks:
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
® Location: DHX-12, DEPTH: 68.8° - 69.8’

Date: 03/01/81
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC. Figure No.




DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
%+7S mm % GRAVEL % SAND % SILT % CLAY
° 9.0 13.4 37.3 43.3
LL PI Dgs Dep Dsp D3p Dis Dig Cec Cyu
® 7.33 0.31 p.17
MATERIAL DESCRIPTION uscs AASHTO
® BROWN SANDY SILT WITH ROCK FRAGMENTS SM A-4(3.0)
Pro ject No.: C88553 Remarks:
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT '
@ Location: DHX-13, DEPTH: 76.8° - 77.3’
Date: @3-01-81

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC.

Figure No.




LISTRIBUTION TEST REPORT

<y F Syl
GRAIN SIZE
[
. Y] L5 £ =
< S EYN f ¢ wo 2 ) ® ) ? 3
1 N NN T - o T (Vi) — [\Y}
7217 o f“i\ -0 -2 b h RS > =
30 1P : % 1L
-
~U
" : : R
[43) ) f EaNE
s : 4t
L z 4
5 60 : HRAE
L 1\ i
= sp i 11
i} : HERE
O : \ 11
5 40 A
& : \5N§
1T
30 :
20
10
@ . 8 Do : . :
230 108 19.8 1.9 B.1 8.01 9.001
GRAIN SIZE - mm
%+7S mm % GRAVEL % SAND % SILT % CLAY
° 0.2 18.8 47.5 33.7
LL PI Dgs Den Dsp D3g Dis Dig Ce Cu
® 7.508 B.32 p.21
MATERIAL DESCRIPTION Uscs RASHTO
® LT. BROWN SILTY SAND WITH ROCK FRAGMENTS SM A-2-4(0.8)

Pro ject No.: CaBsSs3

Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
® lLocation: DHX-13, DEPTH: B84.8’ - 86.8’
Date: ©@3-/81-01

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC.

Remarks:

Figure No.




"'GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE = mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
® 0.0 0.7 22.2 77 .1
LL Pl Dgs Deo D50 Dzo D1s D1o Ce Cu
» 38.2 10.7 0.15
MATERIAL DESCRIPTION uscs AASHTO
® BLACK SANDY SILT WITH ROCK FRAGMENTS (SLURRY) ML A-6(8.6)
Project No.: CD0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® Location: DHX-17, DEPTH: 91.6' — 99.0'
Date: 02/19/2001
GRAIN SIZE DISTRIBUTION TEST REPORT
TRIAD ENGINEERING, 'NC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION Uscs AASHTO

® BLACK SILTY SAND (SLURRY) SM “A-4(1.5)

Project No.: C00553 Remarks:

BIG BRANCH SLURRY IMPOUNDMENT
SP-1 (BIG BRANCH |IMPOUNDMENT)

Project:

® Location:
Specific Gravity = 2.24

Date: G2/23/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC.

Figure No.




GRAIN.SIZE DISTRIBUTION TEST REPORT

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, I[INC.
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GRAIN SIZE - mm
%+75mm % GRAVEL % SAND % SILT % CLAY
° 0.0 0.0 32.2 30.8 37.0
LL i Das Deo Dso Dzo D15 D10 Ce Cyu
o 32.1 8.1 0.28 0.01 0.003
MATERIAL DESCRIPTION uscs AASHTO
® BLACK SANDY SILT (SLURRY) ML A-4(4.2)
Project No.: CO0553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT
® Location: SP-2 (BIG BRANCH |MPOUNDMENT)
Specific Gravity = 2.07
Date: 02/23/2001

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE ~ mm
%+75m % GRAVEL "% SAND % SILT % CLAY
® 0.0 0.0 8.3 32.2 61.5
LL Pl Dgs Dso Dso D30 D15 D1g Ce Cy
o 32.1 8.1 0.00
MATERIAL DESCRIPTICN USCS AASHTO
® BLACK SANDY SILT (SLURRY) ML A-4(7.9)
Project No.: CO00553 Remarks:
Project: BIG BRANCH SLURRY [|MPOUNDMENT
® Location: SP-3 (BIG BRANCH |IMPOUNDMENT)

Date: 02/23/2001

GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC.

Figure No.

Specific Gravity = 2.07




GRAIN SIZE DISTRIBUTION TEST REPORT
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: %+75mm % GRAVEL % SAND % SILT % CLAY
® 0.0 0.0 7.8 32.5 59.7
LL Pl Dgs Dso Dso D3o D15 D1o Ce Cy
® 40.2 10.1 0.00
MATERI AL DESCRIPTION USCs AASHTO
® BLACK SANDY CLAY (SLURRY) ML A-4(11.4)
Project No.: C00553 ' Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT

® Location: SP-4 (BIG BRANCH |MPOUNDMENT)
' Specific Gravity = 2.20

Date: 02/23/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TR'ADENG'NEERING, INC. Figure No.




GRAIN SIZE

DISTRIBUTION TEST REPORT

Project No.:

Project:

® lLocation: CW #1 (COLDWATER FORK)

BIG BRANCH SLURRY |MPOUNDMENT

Date: 02/23/2001

TRIAD ENGINEERING,

GRAIN SIZE DISTRIBUTION TEST REPORT

INC.

Remarks:

Figure No.
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GRAIN SIZE — mm
%+ 75 mm % GRAVEL % SAND % SILT % CLAY
° 0.0 0.5 13.6 30.2 55.7
LL Pl Dgs Dgo Dso D30 D15 Dio Ce Cy
®| 390.7 S9.5 0.00
MATERIAL DESCRIPTION uscs AASHTO
® BLACK SANDY CLAY (SLURRY) ML A-4(10.2)
C00553

Specific Gravity = 2.18




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION Uscs AASHTO

® BLACK SANDY CLAY (SLURRY) ML A-4(8.7)

Project No.: C00553 Remarks:
Project: BIG BRANCH SLURRY |MPOUNDMENT

® Location: WOLF CREEK #1
Specific Gravity = 2.18

Date: 02/23/2001
GRAIN SIZE DISTRIBUTION TEST REPORT

TRIAD ENGINEERING, INC. Figure No.



TRIAXIAL SHEAR STRENGTH




128.0
TOTAL EFFECTIVE
C, psi %] g
b, deg 31.2 36.7
— 8.75
2] AR T . ¢
Y 89.0 S
"
0 :
/A
|
-+
4l
5
v 40.0
<
i}
8 48.09 89. 120.09 168.9 24a8.9 248.9
Total Normal Stress, psi
Effective Normal Stress, psi -—-
2449.0
SAMPLE NO. 1 2
WATER CONTENT, % 14.1 11.3
200.8 Z |DRY DENSITY, pcf 122.2 122.4
- SATURATION, % 185.8 85.6
= [VOID RATIO @.354 9.351
% 160.0 Z IDIAMETER, in 2.88 2.82
o : HEIGHT, in 5.85 6.21
* WATER CONTENT, % 11.9 12.9
2 1on.@ f |[DRY DENSITY, pc# 125.7 123.3
s W [SATURATION, 99.4 539.8
v ¥ |vOID RATIO @.316 90.341
¢ HF |DIAMETER, in 2.77 2.81
g Be.g HEIGHT, In 5.88  6.29
,E Strain rate, %/min @.915 B.0Q015
v a0 BACK PRESSURE, psi S@.2 58..
a ) CELL PRESSURE, psi 80.92 110.9
FAILURE STRESS, psi 63.9 129.7
2 : PORE PRESSURE, psi SB8.2 66.6
4] 5 10 15 28 |ULTIMATE STRESS, psi
Axial Strain, % PORE PRESSURE, psi
Iy — Si FAILURE, psi 84.8 173.1
. ) O3 FAILURE, psi 21.8 43.4
CU with pore pressures
SAMPLE TYPE: UNDISTURBED . CLIENT: US DEPARTMENT OF LABOR
DESCRIPTION: LT. BROWN SANDY
SILT WITH ROCK FRAGMENTS PROJECT: BIG BRANCH SLURRY IMPOUNDMENT
LL= PL= PI=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: DH1-6, DEPTH: 48.8'-42.0’
REMARKS:
PROJ. NO.: CB08553 DATE: @2,/27/01
TRIAXIAL SHEAR TEST REPORT
FIG. NO. TRIAD ENGINEERING, INC.
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US DEPARTMENT OF LABOR
BIG BRANCH SLURRY IMPOUNDMENT
DH1-6, DEPTH: 40.0’-42.Q8°

Client:
Pro ject:
Location:
File: CB@553

Pro ject No.: CB@S53

Page 272

Fig. No.




i20.0 e : —
TOTARL" EFFECTIVE
C, psi  35.7 %
b, deg 15.5 36.5
o .28 Q.74
" T T T . T
s s0.0
g
7]
U
[
=+
&)
qu e
B 40.0
c
Iy
%] 40.8 80.9 129.0 160.90 209.9 248.0
Total Normal Stress, psi
Effective Normal Stress, psi -—=
.0
4o SAMPLE NO. 1 2
WATER CONTENT, *% 12.6 12.6
208.0 é DRY DENSITY, pct 125.3 125.9
:1 SATURATION, % 184.1 18B3.3
— |VOID RATIO @.321 8.323
% 160.0 Z DIAMETER, in 2.85 2.85
c HEIGHT, in S.73 5.82
@ WATER CONTENT, X% 11.4 11.1
@ = IDRY DENSITY, pcf 126.7 127.8
o tee.@ { |sATURATION, x 99.1 99.7
& P |voID RATIO 0.396 @.295
C E DIAMETER, in 2.84 2.83
s Beo HEIGHT, in 5.77  5.78
5 Strain rate, %/min @.315 0.a415
a 40.0 BACK PRESSURE, psi 56.8 50.08
- CELL PRESSURE, psti 86.0 110.08
FAILURE STRESS, psi 115.6 137.5
g L4 1 i : PORE PRESSURE, psi 48.5 63.1
a S 18 15 20 |ULTIMATE STRESS, psi
Axial Strain, % PORE PRESSURE, psi
o7 Sy FAILURE, psi 155.1 184.4
TYPE OF TEST: 33 FAILURE, psi 39.5 46.9
CU with pore pressures
SAMPLE TYPE: UNDISTURBED CLIENT: US DEPARTMENT OF LABOR
DESCRIPTION: LT. BROWN SILTY
SAND WITH ROCK FRAGMENTS PROJECT: BIG BRANCH SLURRY IMPOUNDMENT
LL= PL= PI=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: DHX-13
REMARKS: DEPTH: B4.8’ - 86.8°
PROJ. NO.: CBG553 DATE: 03,085,081
TRIAXIAL SHEAR TEST REPORT
FIG. NO. TRIAD ENGINEERING, INC.
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99.0 Stress Path legend: Total EFFec?i?e.i:u—i Fﬁd

Peak Strength Total Effective
a= 34.4 psi 0.8 psi -
o= = 14.9 deg 31.2 deg 4_’“+
tan o = 8.27 8.61 =

psi

9,

30.0

a 38.0 60.0 90.0 128.0 150.0 188.8  21@.9
P, psi

Client: US DEPARTMENT OF LABOR

Pro ject: BIG BRANCH SLURRY IMPOUNDMENT

Location: DHX-13 DEPTH: 84.0’ - 86.0’

File: CBAS53-6 Pro ject No.: CB@553 Page 272 Fig. No. R




S0.

TOTAL EFFECTIVE
C, psi 12.4 %}
b, deg 22.1 35.1 e
- B.41
7] T T .
Y 2.0 I R
0
"
wo R A L T i b i b PN b
C
-+
(]
5
2 30.0 :
T friiededededebereredobadgge ittt b B et o b QN Pt e el e it e R e e N
n
2 38.0 60.0 90.9 120.9 150.0 180.0
Total Normal Stress, psi
Effective Normal Stress, psi —-—-
242.8
SAMPLE NO. 1 2
WATER CONTENT, % 14.4 14.8
200.0 & |DRY DENSITY, pcf 121.8 128.9
M |SATURATION, % 186.5 106.5
b |VOID RATIO 8.358 @.368
- Z |DIAMETER, in 2.85 2.85
o 160.8 HEIGHT, .in 5.79 6.01
* WATER CONTENT, % 12.5 11.9
¢ 1o0.m b= |DRY DENSITY, pcf 124.1 125.6
s L |SATURATION, X 99.7 99.6
o " |vOoID RATIO @.333 B8.317
C F [DIAMETER, in 2.83 2.81
g Be.o HEIGHT, In 5.75 _5.93
3 Strain rate, %/min 0.915 0.0815
v ap.0 BACK PRESSURE, psi 5p.0 50.0
a ' CELL PRESSURE, psi 80.0 110.0
FAILURE STRESS, psi 73.0 189.3
2 : : PORE PRESSURE, psi 53.2 69.6
8 S 10 15 2@ |[ULTIMATE STRESS, psi
Axial Strain, % PORE PRESSURE, psi
S — Sy FAILURE, psi 99.8 149.7
. ) &3 FAILURE, psi 26.8 40.4
CU with pore pressures
SAMPLE TYPE: UNDISTURBED CLIENT: US DEPARTMENT OF LABOR
DESCRIPTION: BROWN SANDY SILT
WITH ROCK FRAGMENTS PROJECT: BIG BRANCH SLURRY IMPOUNDMENT
LL= PL= PI=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: DHX-12 & 13
REMARKS: DEPTH: 68.8° - 69.8° & 76.8° — 77.3’
PROJ. NO.: CB@S553 DATE: ©2.28/01
TRIAXIAL SHEAR TEST REPORT
c1e. Mo TRIAD ENGINEERING, INC.
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o i
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p, psi
Client: US DEPARTMENT OF LABOR
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
Location: DHX-12 & 13 DEPTH: 68.8° - 63.8° & 76.8’ - 77.3’

File:

CpB553-1

Pro ject No.: cprsSsS3

Page 272

Fig.
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'PERMEABILITY




FLEXIBLE WALL PERMEABILITY TEST

(ASTM D5084, METHOD - C)

Big Brarch Slurry Impoundment

2/9/01

TRIAD ENGINEERING, INC.

ST. ALBANS, WILKINSON & MORGANTOWN, WEST VIRGINIA
WINCHESTER & HARRISONBURG, VIRGINIA

GREENSBURG, PENNSYLVANIA

__ PROJECT: goB No.:_ (00553 DATE:
sampLE INFo: _DHI1-6 saMPLE DESCRIPTION: _ Brown sandy silt with rock frasments
PREPARED By: MAD - : . mestep By: MAD PERMEAMETER NO.: /4
. TEST SPECIMEN COMPACTION EFFORT
STANDARD PROCTOR ( ) MODIFIED PROCTOR ( ) " UNDISTURBED OTHER ( )
MOISTURE CONTENT SPECIMEN COMPACTION PERMEABILITY
K= -(C/t) 1ln(1 -D(T))
WHERE:
CONTAINER NO. MAN MAX.DRY DENSITY PCF MANOMETER CONSTANTS
Ml= _ 0.03018
WET WT. 305.84 Q1S OPTIMUM MOISTURE 8
M2= __ 1.04095
DRY WT. 278.79 Qs WET WT. 1318.8 @S
C= TEST CONSTANT
TARE WT. 87.2 @4s mereur_5.850 1N pramerer 2,80 ™ (M1) (L/A) /12.56
WI. MOISTURE 27.05 1S VOLUME 0.0208 CU.FT. T= TRTAL CONSTANT
M2/2
WT. DRY SOIL 191.59 @1s wer vnrr wr.  139.8 PCF /
14 1 122 5 Z= DIFF. IN MERCURY
MOISTURE CONTENT . 8 DRY UNIT WT. . PCF MENISCI AT t=0, CM
PERCENT COMPACTION ) t= TIME INTERVAL, SEC
MANOMETER DATA O e thE pra
(K) (2) (t) (D) L= SPECIMEN LENGTH, M
CALCULATED DATE TIME VOLUME OF DIFFERENCE IN TIME DIFF. IN A= SPECIMEN AREA, CM?
COEFF. OF (HRS) MERCURY MERCURY MENISCT INTERVAL VOLUME
. PERMEABILITY (™) AT t=0 (M) (SEC) ()
COEFFICIENT OF
PERMEABILITY
-6 2/12/01 | 10:38 24.5 0.8 ———— —— 4.2 -6
. 0 K= 4.Z X 10  M/SEC
39x1 10:48 3.4 23.7 600 21.1 R
ave. e, 21.7  oc
VISCOSITY CORRECTION
- 2/12/01 | 1:07 28 0.5 ——— ———- FOR TEMPERATURE:
4.0X 10
1:17 3.4 27.5 600 2.6 0.0
-6 2/13/01 1:02 28 0.5 —— ——
4.6 X 10
1:10 3.9 27.5 480 24.1
REMARKS: CONFINING PRESSURE 10 PSI  (CELL PRESSURE 70 PSI, BACK PRESSURE 60 PSI) -6
K=4.0 X 10 cM/sEC
20—
et |
i~




FLEXIBLE WALL PERMEABILITY TEST

(ASTM D5084, METHOD - C)

00553

JOB NO.:

Big Branch Shurry Impoundment

_~ PROJECT:

DATE:

2/12/01

SAMPLE INFO: DHX-13 76.0"77'.3'

sampLE DEscrrprron: Brown sardy silt with rock fragments

PREPARED BY: MAD TESTED BY: MAD PERMEAMETER NO. : 3

TEST SPECIMEN COMPACTION EFFORT

STANDARD PROCTOR ( ) MODIFIED PROCTOR ( ) UNDISTURBED (X) OTHER ( )
MOISTURE CONTENT SPECIMEN COMPACTION PERMEABILITY

K= -(C/t) 1n{(1 -D(T}))

WHERE :

CONTAINER NO. LY MAX.DRY DENSITY PCF MANOMETER CONSTANTS

Mi=  0.03018

WET WT. 334.12 @Ms OPTIMUM MOISTURE 8
M2= _ 1.04095
DRY WrT. 302.24 @S WET WT. 1390.9 a1s
C= TEST CONSTANT
TARR WT. 86.7 @1s uerenr_ 6.005 1N  pramerer  2.845 1N (M1) (L/A) /12.56
WT. MOISTURE 31.88 Q4s VOLUME 0.02208 CU.FT. T= TRIAL CONSTANT
M2/2
WT. DRY SOIL 215.54 Qs WET UNIT WT. 138.9 pCF /
Z= DIFF. IN
MOISTURE CONTENT 14.8 8 pry unrr wr.  120.9 PCF MENISCI AT t=0, oM
PERCENT COMPACTION % t= TIME INTERVAL, SEC
MANOMETER DATA b R vt
(K) (2) (t) (D) L= SPECIMEN LENGTH, CM
CALCULATED DATE TIME VOLUME OF DIFFERENCE IN TIME DIFF. IN A= SPECIMEN AREA, C?
COBFF. OF (HRS) MERCURY MERCURY MENISCI INTERVAL VOLUME
__ PERMEABILITY (@) AT t=0 (CM) (SEC) (™)
COEFFICIENT OF
PERMEABILITY
-8 2/15/01 | 1:08 29.2 0.5 ———— ——— -8
9.2X 10 k= 9.0 x 10 ~ cu/sec
4:38 9.2 28.7 12,600 20
ave. v, 21.8  oc
VISCOSITY CORRECTION
9.4 X 10"8 /16/01] 3:51 28.4 0.6 — —— FOR TEMPBRATORE.
4:39 21.4 27.8 2,880 7 UAS)/—
-8 2/19/01 | 11:44 28.9 0.6 — ———-
8.3X 10
4:54 6.5 28.3 18,600 22.4
REMARKS: CONFINING PRESSURE 10 PSI  (CELL PRESSURE 70 PSI, BACK PRESSURE 60 PSI) -

K= 8.6 X 10 c§1/szc
|
||

g

TRIAD ENGINEERING, INC.
ST. ALBANS, WILKINSON & MORGANTOWN, WEST VIRGINIA
WINCHESTER & HARRISONBURG, VIRGINIA
GREENSBURG, PENNSYLVANIA




! TLENIELE WILLI. PERVELITLITY THST
(ASTM D5084, METHCD - C)
3 S
ercoecT: __ Big Branch Slurrv Impoundment sce wo.: 00553 sare:  2/26/01 |
5~ samprz zweo: DHX-13, Deoth: &4.0'-86.0' saerz oscazerzon: Licht brown silty sand with rock fraements i
srzpazzs 3y: MAD restep 3y: MAD ITRMEAMETER NO.: 4 ' i
TE3T S2ECIMEN CCMPACTIZY ZITCRT
STANDARD PRCCTCR ( ) MCDITIZD 2RCCTOR ( ) TNDISTTRBED X ) OT4IR { )
F; b
i MCI3ITURE CCONTIENT S2ZCIMEN CCMPACTION 2ZAMEAIILITY
| X= =(C/%) 1a( -2(m);
! :
WHERZ: :
' ZONTAINER NC. T MAX.DRY DENSITY Ccr MANCMETER CINSTANTS ;
! ", Mi= 0.03013 ;
i WET WT. 226.19 @4 PTIMUM MCISTURZ 3 i
! M2= 1.04098 :
§ SRY WT. 215.5 s WET WT. 1372.0 ™S ;
; = C= TEST CONSTANT i
TARE AT. 130.6 24s azzaar 0.820 v orwmrzs 2.850 ™ T ) (SA) ran ss i
i _ —_— :
: WT. MOISTURR 10.69 2us TeLoME 0.0215 cg.FT. T™= TRIAL CONSTANT |
H )42,/: !
5 WT. DRY SOIL 84.9 @1s wer onzr wr.__ 140.7 2cr |
I= DIFF. IN MERCURY :
MCISTURE CONTENT 12.6 3 ory uNz? wr.  124.9 2c? MENISCT AT tmo, o |
i
PERCENT COMPACTION 3 t= TIMBR INTZRVAL, SEC
5 D= MERCURY DISPLACT
i MANCMETZR DATA P
(X) {2) (t) (D) L= SPECIMEN iz.'NG'rx, o't
CALCTLATED DATE TDME VOLUMB OF DIFFERENCZ IN T™™ME DIFF. IN A= SPECIMEN AREA, OM2
COEFY. OF {3RS) MERCIRY MERCURY MENISCI INTERVAL VOLUME
PRRMEABILITY (@ AT t=0 (M) (SEC) (0
g
; COEFFICIZNT OF
PERMEABILITY
-7 2/27/01 { 2:58 28.5 0.5 ——— ——=- -7
1.4 X 10 k= 1.4 % 10 " owssc
3:3% 20.6 28 2,160 7.9
ave. . 22.7 o
VISCOSITY CORRECTION
-7 2/28/01 | 8:09 27.7 0.6 -—— S FOR TEMPERATURE:
11:18 5.8 27.1 11,340 21.9 —
-7 2/28/01 | 3:37 28.9 0.5 ————— -——
1.3X 10
4:59 14.6 28.4 4,920 14.3
RRMARKS:  CONFINING PRESSURR 10 PSI  (CRLL PRESSURE 70 PSI, BACK PRESSURE 60 PSI) -7
K= 1.3x 10 aM/sEC
20—
- TRIAD ENGINEERING, INC.
ST. ALBANS, WILKINSON & MORGANTOWN, WEST VIRGINIA
WINCHESTER & HARRISONBURG, VIRGINTA
GREENSBURG, PENNSYLVANIA




UNIAXIAL COMPRESSIVE STRENGTH




TRIAD ENGINEERING, INC. ]
43980 TEAYS VALLEY ROAD EL.

P.0. BOX 1435 ’ ST. ALBANS, LOGAN & MORGANTOWN, WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

PHONE No. (304) 755_0721 GREENSBURG» PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/15/01 |
PROJECT NAME: Bio Branch Slurry Impoundment
CORE No. DH1-3 (83.9'-84.2') _ TYPE OF CURE -

LENGTH (AFTER CAP) #1: _ 3.960 in.
#2: _ 3.965 in. AVERAGE:  3.963 in.
#3: _ 3.960 in.
DIAMETER #1: _ 1930 in.
#2:  1.980 in. AVERAGE: 1.980 in.
#3:  1.980 in.

LENGTH TG DIAMETER RATIO (L/D) 2.00

AREA: 3.08 in.2 ___CORRECTION FACTOR: 1
LOAD: 18,800 Ibs 'Psz; 6,100
CORRECTED PSI: ¢ 100

REMARKS :

TESTED BY:__ J.M. Sayre CHECKED BY: M. Ali Dastgheib




UNCONF INED COMPRESSION TEST
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Axial Strain, %
Sample number: 1
Unconfined strength, psi 5464
Undrained shear strength, psi 2732
Strain rate, %/min
Water content, X% .0
Void ratio 535.7343
Saturation, % 0.0
Dry density, pcf 8.3
Specimen diameter, in 1.99
Specimen height, in 3.92
Description: LT. GRAY MED. GRAINED SANDSTONE
LL = PL = PI = GS = 2.7 Type: ROCK
Pro ject No.: CBB553 Client: US DEPARTMENT OF LABOR
Date: 83-81-91
Remarks : Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
Location: DH1-3
DEPTH: 85.8’ - 85.4”
UNCONFINED COMPRESSION TEST
Fig No. TRIAD ENGINEERING, INC.




TRIAD ENGINEERING, INC. s
4980 TEAYS VALLEY ROAD . EL.

P.0. BOX 1435 ST. ALBANS, LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG., VIRGINIA

PHONE No. (304) 755-0721 GREENSBURGs PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 . DATE: 2/15/01

PROJECT NAME: Bio Branch Slurry Impoundment
CORE No. DH1-4 (78.9'-79.3') ° TYPE OF CURE

LENGTH (AFTER CAP) #1: __3.715 in.
#2: __ 3,720 in. AVERAGE: _ 3.717 . in.
#3: 3.720 in.
DIAMETER #1: __1.975 in.
#2: _ 1.975 in. AVERAGE:  1.975  in.
_ #3: 1,975 in.
LENGTH TO DIAMETER RATIO (L/D)__ 1.88
AREA:  3.06 in.2 _ CORRECTION FACTOR: 0.99%
LOAD:__15,250 Ibs PSI: _ 4,980
CORRECTED PSI: 4.950
REMARKS :

TESTED BY: _J.M. Sayre CHECKED BY: M. Ali Dastgheib




UNCONFINED COMPRESSION TEST
$Y41%)%]
4000
"
a
N f -1
v SRR SRR
" N
b 3000 N
C T P
)
U') ....................................
U S (P T AU S
> U SRR R At AP U S
0 2000
)
N P PR N S PR SR
Co s
Q.
=3 DUNEY AU DU SIS SIS SIS I USCP S
o)
[ T PP P SRR TR ISR SRR I S II S R
1000
7 X
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Axial Strain, %
Sample number: 1
Unconfined strenqgth, psi 3291
Undrained shear strength, psi 1645
Strain rate, %/min
Water content, % 0.9
Void ratio
Saturation, % 0.0
Dry density, pcf )
Specimen diameter, in 1.98
Specimen height, in 3.88
Description: LT. BROWN MED. GRAINED SANDSTONE
LL = PL = PI = |es = 2.7 Type: ROCK
Pro ject No.: C@2@553 Client: US DEPARTMENT OF LABOR

Date: 03-01-01
Pro ject: BIG BRANCH SLURRY IMPOUNDMENT

Remarks:

LLocation: DH1-4
DEPTH: 83.2’ -B3.8’

UNCONFINED COMPRESSION TEST

Fig No. TRIAD ENGINEERING, INC.




TRIAD ENGINEERING, INC. %l D
4980 TEAYS VALLEY ROAD k A

P.Q0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: __2/15/01

PROJECT NAME: Bigo Branch Slurry Impoundment
CORE No. DH1-5 (83.2'-83.7') =~ TYPE OF CURE

LENGTH (AFTER CAP) #1: __3.855 in. .
#2: __3.870 in. AVERAGE:_ _ 3.862 in.
#3: __3.860 in.

DIAMETER #1: __1.970 in.

#2: __1.970 in. AVERAGE: _ 1.970 in.
#3: _ 1.970 in.

LENGTH TO DIAMETER RATIO (L/D)__ 1.9¢

AREA: 3.05 in.2 __CORRECTION FACTOR: 1

LOAD:__ 18,050 ibs PSI: _ 5,920

CORRECTED PSI: 5,920

REMARKS:

TESTED BY:___J.M. Sayre CHECKED BY: _M.Ali Dastgheib




UNCONFINED COMPRESSION TEST
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Axial Strain, X%
Sample number: 1
Unconfined strength, psi 4230
Undrained shear strenqth, psi 2115
Strain rate, %/min
Water content, % 0.0
Void ratio o
Saturation, Z 0.0
Dry density, pcf
Specimen diameter, in 1.97
Specimen height, in 4.87
Description: LT. GRAY MED. GRAINED SANDSTONE
LL = PL PI = GS = 2.7 Type: ROCK
Pro ject No.: CB@553 Client: US DEPARTMENT OF LABOR
Date: B3-801-01
Remarks : Pro ject: BIG BRANCH SLURRY IMPOUNDMENT
Location: DH1-3
DEPTH: 84.6° -85.1"
UNCONFINED COMPRESSION TEST

Fig No.

TRIAD ENGINEERING,

INC.




TRIAD ENGINEERING, INC. _a a
4980 TEAYS VALLEY ROAD B Al A

‘P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN, WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

PHONE No (304) 755-0721 GREENSBURG, PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/15/01
PROJECT NAME: Big Branch Slurry Irﬁpouhdment
CORE No. DH1-8 (81.2'-81.7') ' TYPE OF CURE
LENGTH (AFTER CAP) #1: 3.900 in.
#2: _ 3.900 in. AVERAGE:  3.903 in.
#3: 3.905 in.
DIAMETER #1: 1.985 in.
#2: _1.980 in. AVERAGE: 1.983 in.
#3: 1.985 in.
LENGTH TO DIAMETER RATIO (L/D). 1.97
AREA: _ 3.09 in.2 _ CORRECTION FACTOR: 1
LOAD: 17,600 Ibs _ PSI: 5,700
CORRECTED PSI: 5,700
REMARKS:

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




UNCONF INED COMPRESSION TEST
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Axial Strain, %
Sample number: 1
Unconfined strength, psi 4125
Undrained shear strenqgth, psi 263
Strain rate, %/min
Water content, X% : 0.0
Void ratio
Saturation, % 0.0
Dry density, pcf
Specimen diameter, in - 1.98
Specimen height, in 4.3
Description: LT. GRAY MED. GRAINED SANDSTONE
LL = PL = PI = |es = 2.75 [ Type: ROCK
Pro ject No.: CB@553 Client: US DEPARTMENT OF LABOR
Date: B3-81-91 1

Project: BIG BRANCH SLURRY IMPOUNDMENT

Remarks:

Location: DH1-B
DEPTH: B2.6° - 83.08’

UNCONFINED COMPRESSION TEST
Fig No. | TRIAD ENGINEERING, INC. "




TRIAD ENGINEERING, INC.
4980 TEAYS VALLEY ROAD W

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG. VIRGINIA

PHONE No (304) 755_0721 GREENSBURG, PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: __2/16/01

PROJECT NAME: Big Branch Slurry Impoundment
CORE No. DH2-1 (91.5'-91.7') = TYPE OF CURE

LENGTH (AFTER CAP) #1: _ 3.150 in.
#2: _ 3.155 in. AVERAGE: 3,153 in.
#3:  3.155 in.

DIAMETER #1: _ 1,980 in.

#2: _ 1,955 in. AVERAGE: _ 1.970 in.
#3: _ 1,975 in. '

LENGTH TO DIAMETER RATIO (L/D)__ 1.60

AREA:  3.05 in.2  CORRECTION FACTOR:  0.968

LOAD:__ 4,050 Ibs PSI: 1,330

CORRECTED PSI: 1 .990

REMARKS: |

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




TRIAD ENGINEERING, INC. L
4980 TEAYS VALLEY ROAD EL. B

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

PHONE No. (304) 755-0721 GREENSBURG. PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE .
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/16/01

PROJECT NAME: Big Branch Slurry Impoundment
CORE No. DH2-1 (95.0'-95.3') ° TYPE OF CURE

LENGTH (AFTER CAP) #1: _3.290 in.
#2: 3.995 in. AVERAGE: 3. 993 in.

#3: 3,295 in.

DIAMETER #1: __1.980 in.
#2: 1.985 in. AVERAGE: 1.985 in.

#3: 1.990 in.

LENGTH TO DIAMETER RATIO (L/D) 1.65

AREA:  3.09 in.2  CORRECTION FACTOR: 0.972

LOAD: 11,750 Ibs PSI: 3,800

CORRECTED PSI: 3.690

REMARKS :

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




TRIAD ENGINEERING, INC. 5;:
4980 TEAYS VALLEY ROAD _—

P.0. BOX 1435 ‘ ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG. VIRGINIA

PHONE No (304) 755-0721 GREENSBURG, PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PRQJECT No. C00553 DATE: 2/16/01

PROJECT NAME: Bip Branch Slurry Impoundment
CORE No. DH3-3 (93.0'-93.3')  TYPE OF CURE

LENGTH (AFTER CAP) #1: _2.975 in.
#2: _2.985 ' in. AVERAGE: 2.978 in.
#3: _2.975 in.
DIAMETER #1: _1.975 in.
#2: 1.980 in. AVERAGE: 1.977 in.
#3: _1.975 in.

LENGTH TO DIAMETER RATIO (L/D)_ 1.51

AREA: 3,07 in.2 _ CORRECTION FACTOR: 0.961
LOAD:__ 11,500 |bs PSI: 3,750
CORRECTED PSI: 3. 400

REMARKS :

TESTED BY:_M. Ali Dastgheib CHECKED BY: _ M. Ali Dastgheib




TRIAD ENGINEERING. INC. LY
4980 TEAYS VALLEY ROAD | -l

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG. VIRGINIA
-PHONE No. (304) 755-0721 GREENSBURG. PENNSYLVANIA

FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No._-  C00553 DATE: 2/16/01

PROJECT NAME: Big Branch Slurry Impoundment
CORE No. DH3-3 (95.5'-95.8') ° TYPE OF CURE

LENGTH (AFTER CAP) #1: __3.400 in.
#2: __3.400 in. AVERAGE:  3.403 in.

#3: __3.405 in.

DIAMETER #1: _ 1.980 in.
#2: _ 1.995 in. AVERAGE: 1.988 in.

#3: _1.990 in.

LENGTH TO DIAMETER RATIO (L/D)_1.71

AREA:  3.10 in.2 _ CORRECTION FACTOR: 0.977
LOAD:__ 12,000 Ibs PSI: 3,870
CORRECTED PSI: _ 3.780

REMARKS :

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




TRIAD ENGINEERING. INC. s
4980 TEAYS VALLEY ROAD -

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA
PHONE No. (304) 755-0721 GREENSBURG» PENNSYLVANIA

FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/16/01

PROJECT NAME: Big Branch Slurry Impoundment
CORE No. DHP-1 (91.3'-91.5') ~ TYPE OF CURE

LENGTH (AFTER CAP) #1: _2.730 in.
#2: 2.735 in. AVERAGE: 2.728 in.
#3:  2.720 in.

DIAMETER #1: _1.990 in.

#2: _1.985 in. AVERAGE:  1.987 in.
#3: _ 1,985 in.

LENGTH TO DIAMETER RATIO (L/D) 1.37

AREA:  3.10 in.2 CORRECTION FACTOR: _ 0.944

LOAD:__ 13,050 Ibs > PSI: _ 4,210

CORRECTED PSI: 3970

REMARKS :

TESTED BY:_M. Ali Dastgheib CHECKED BY: __ M. Ali Dastgheib




TRIAD ENGINEERING. INC.
4380 TEAYS VALLEY ROAD
P.0. BOX 1435

ST.ALBANS, Wv 25177
PHONE No. (304) 755-0721
FAX. No. (304) 755-1880

=RAD

ST. ALBANS, LOGAN & MORGANTOWN. WEST VIRGINIA
WINCHESTER & HARRISONBURG., VIRGINIA
GREENSBURG, PENNSYLVANIA

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PRGJECT No. C00553 DATE: 2/16/01
PROJECT NAME:_ Big Branch Slurry Impoundment
CORE No. DHP-1 (96.6'-96.9") TYPE OF CURE
LENGTH (AFTER CAP) #1: _3,075 in.
#2: 3089 in. AVERAGE: 3 77 in.
#3: 3.075 in.
DIAMETER #1: __2.000 in.
#2: 1.990 in. AVERAGE: 1.993 in.
#3: _1.990 in.
LENGTH TO DIAMETER RATIO (L/D) 1.54
AREA:  3.11 in.2 __CORRECTION FACTOR: __ 0.963
LOAD: 13,050 Ibs PSI: 4,196
CORRECTED PSI: 4,040
REMARKS:
TESTED BY:_M. Ali Dastgheib CHECKED BY: _ M. Ali Dastgheib




TRIAD ENGINEERING, INC. .
4980 TEAYS VALLEY ROAD L

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

PHONE No. (304) 755-0721 GREENSBURG» PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/16/01
PROJECT NAME:_ Big Branch Slurry Impoundment
CORE No. DHP-1 (97.5'-97.8') ~  TYPE OF CURE

LENGTH (AFTER CAP) #1: _3.790 in.
#2: _ 3,800 in. AVERAGE: 3.797 in.
#3: _ 3,800 in.
DIAMETER #1: _2.000 in.
#2: _2.005 in. AVERAGE: 1.998 in.
#3: 1,990 in.
LENGTH TO DIAMETER RATIO (L/D)  1.900
AREA: 3.13 in.2 __CORRECTION FACTOR: 0.996
LOAD:_ 9,250 Ibs PSI: 2,955
CORRECTED PSI: 2,940
REMARKS

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




TRIAD ENGINEERING, INC. LY
4380 TEAYS VALLEY ROAD .

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN., WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

PHONE No. (304) 755-0721 GREENSBURG. PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/16/01

PROJECT NAME: Big Branch Slurry Impoundment
CORE No. DHX-3 (89.5'-89.8') TYPE OF CURE

LENGTH (AFTER CAP) #1: _ 3,450 in.
#2: _ 3 455 in. AVERAGE: 3 454 in.

#3:  3.457 in.

DIAMETER #1: __1.980 in.
#2: _ 1,980 in. AVERAGE: 1,980 in.

#3: __ 1 930 in.

LENGTH TO DIAMETER RATIO (L/D) 1.74

AREA: 3,08 in.2  CORRECTION FACTOR: 0.979
LOAD: 15,000 Ibs PSI: 4,870
CORRECTED PSI: _4.770

REMARKS:

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




TRIAD ENGINEERING, INC. a! a
4380 TEAYS VALLEY ROAD L A

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN, WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG, VIRGINIA

PHGNE No (304) 755_0721 GREENSBURG. PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE: 2/16/01

PROJECT NAME: Big Branch Slurry Impoundment
CORE No. DHX-3 (91.6'-91.9')  TYPE OF CURE

LENGTH (AFTER CAP) #1: _4.500 in.
#2: _ 4,510 in. AVERAGE: 4.502 in.

#3:  4.497 in.

DIAMETER #1: _1.985 in.
#2: _ 1,950 in. AVERAGE: 1.974 M.

#3: 1,987 in.

LENGTH TO DIAMETER RATIO (L/D)__2.28

AREA:  3.06 in.2 _ CORRECTION FACTOR: 1
LOAD:__ 9,500 |bs PSI: 3,100
CORRECTED PSI: 3.100

REMARKS :

TESTED BY: M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




TRIAD ENGINEERING, INC. o .
4980 TEAYS VALLEY ROAD .

P.0. BOX 1435 ST. ALBANS. LOGAN & MORGANTOWN. WEST VIRGINIA
ST.ALBANS, WV 25177 WINCHESTER & HARRISONBURG. VIRGINIA

PHONE No. (304) 755-0721 GREENSBURG. PENNSYLVANIA
FAX. No. (304) 755-1880

ROCK CORE
COMPRESSIVE STRENGTH WORKSHEET

PROJECT No. C00553 DATE:

PROJECT NAME: Bio Branch Slurry Impoundment
CORE No. DHX-3 (93.5'-93.8')  TYPE OF CURE

LENGTH (AFTER CAP) #1: _ 3,950 _in.
#2: _ 3,965 in. AVERAGE:  3.957 n.
#3: _ 3.955 in.

DIAMETER #1: _ 1.975 in.

#2: _ 1,975 in. AVERAGE: 1.975 in.
#3: _ 1,995 in.

LENGTH TO DIAMETER RATIO (L/D)  2.00

AREA:  3.06 in.2 __CORRECTION FACTOR: 1

'LOAD:__ 10,000 Ibs - : : PSI: 3,270

CORRECTED PSI: 3,270

REMARKS:

TESTED BY:__M. Ali Dastgheib CHECKED BY: M. Ali Dastgheib




MODULUS OF RUPTURE




TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (R,)
3-POINT
PROJECTNO.:  C00553 PROJECT NAME: 8iz Branch Slurry Impoundment
BORING NO.:  DH1-3 DEPTH:  84.2'-85.0"

DESCRIPTION: Brown sandstone, medium grained

DATE: 2/14/01 TESTED BY: M.A. Dastzheib

SF, L
e
x D*
LOAD (F,)=____ 350 Ibs
LENGTH (L)=___4.190 in.
DIAMETER (D) = 1.975 in

MODULUS OF RUPTURE = 485 PSI)




- TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (Ry)
3-POINT
PROJECT NO.:____C00553 PROJECT NAME: Big Branch_Slurry Impoundment
BORINGNO.: DH1-3 DEPTH: 85.4'-86.0"

DESCRIPTION: Brown and gray sandstone, medium grained

DATE: 2/14/01 TESTED BY:_M.A. Dastgheib

§F. L
Ry = wmmeemeeeene
z D*
LOAD (F.)=____ 250 Ibs
LENGTH (L) = 4.190 in.
DIAMETER (D) =_1.975 in

MODULUS OF RUPTURE = 346 (PSI)




TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (Ro)
3-POINT
BORING NO.: DH1-4 DEPTH: _ 78.0'-78.7'

DESCRIPTION: Brown and gray sandstone, medium grained

DATE: 2/14/01 TESTED BY:_M.A. Dastgheib

SF, L
Ry = —mmeeeeee -—
n D}
LOAD (F,)=___ 200 Ibs
LENGTH (L) = __4.190 in.
DIAMETER (D) = 1.965 in

MODULUS OF RUPTURE = 280 (PSI)




TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (R,)
3-POINT
PROJECT NO.:___C00553 PROJECT NAME: Big Branch Slurry Impoundment
BORING NO..__ DH1-4 DEPTH:__ 84.0'-84.5'

DESCRIPTION: Brown sandstone, medium grained

DATE: 2/14/01 TESTED BY: M.A. Dastgheib

8F. L
Rp = —mememeeee
n D3
LOAD (F. )= 280 Ibs
LENGTH(@L)=___ 4.190 i
DIAMETER (D)=__1.975 in

MODULUS OF RUPTURE = 388 (PSI)




TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (Ry)
3-POINT
PROJECT NO.:___C00553 PROJECT NAME: Big Branch Slurry Impoundment
BORINGNO.:___ DH1-5 DEPTH:___ 82.0'-82.5"

DESCRIPTION: Brown sandstone, medium eraipned

DATE: 2/14/01 TESTED BY:_M.A. Dastgheib

$F,L
R0 .
n D’
LOAD (F.) = 250 Ibs
LENGTH(@L)=___ 4.190 in.
DIAMETER (D) =__1.970 in

MODULUS OF RUPTURE = 249 ®SI)




TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (R,)
3-POINT
PROJECT NO.:___C00553 PROJECT NAME: Big Branch Slurry [mpoundmeﬁt
BORING NO.: _ DH1-5 DEPTH:  84.0'-84.6' |

DESCRIPTION: Gray sandstone, medium grained

DATE: 2/14/01 TESTED BY: M.A. Dastgheib

SF, L
Ro = oommeemes
n D*
LOAD (F,)=_____ 200 Ibs
LENGTH (L)=___ 4.190 in.
DIAMETER (D) =_1.980 in

MODULUS OF RUPTURE = 275 (PSI)




TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (R,)
3-POINT
PROJECT NO.:___C00553 PROJECT NAME: Big Branch Slurry Impoundment
BORING NO.: DH1-8 DEPTH: 79.5'-80.1"

DESCRIPTION: Gray sandstone, medium grairied

DATE: _2/14/01 TESTED BY:_M.A. Dastgheib

8F, L
= g
LOAD (F, ) = 250 Ibs
LENGTH (L)=___ 4.190 in.
DIAMETER (D)= _1.980  in

MODULUS OF RUPTURE = 344 ®SD)



TRIAD ENGINEERING, INC.

MODULUS OF RUPTURE (Ry)
3-POINT
PROJECT NO.:____C00553 PROJECT NAME: Big Branch Slurry Impoundment
BORING NO.: _ DH1-8 DEPTH: _ 83.0'-83.8' |

DESCRIPTION: Gray sandstone, medium grained

DATE: 2/14/01 TESTED BY: M.A. Dastgheib

8F. L
B T ———
n D?
LOAD (F,) = 290 Ibs
LENGTH (@) = 4.190 in.
DIAMETER (D) =__ 1.980 in

MODULUS OF RUPTURE = 398 (PSD)



APPENDIX B

CHEMICAL ANALYSIS OF

SELECTED SLURRY SAMPLES




CT&E Environmental Services Inc.
Laboratory Division: Charleston Labora tory

John Meeks Laboratory Number TA1-C0-P271-006 Page 1
TRIAD ENGINEERING INC

CW #1 coc
2000’ UPSTREAM OF CONF. AT STRAIGHT FORK Date Sampled 01/06/01 00:00
Date Received 02/13/01 _11:00
Type F Matrix WATER
Sampled by CLIENT % Solids 71 032001 1358 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF‘
ACRYLAMIDE 79-06-1 ND u 0.26 mg/L Y sSw8316 03/19/01 23:26 ra 1.0



CT&E Environmental Services Inc.

Laboratory DiviSion w.or.ov.ow ..o e . .or e a.ar o ar s o a0 55 50 29 59 37 39 59 S 3 3 55 20 559 20 05 05 5

~ Laboratory Analysis Report

TRIAD ENGINEERING INC
MCCC BIG BRANCH IMPOUNDMENT
CT&E Laboratory Delivery Group Number: TA1-B0-P338 Page 1

DATE: 03/15/01 coc:

I certify that this data package is in compliance with the terms and conditions of the contract, both
technically and for completeness, for other than the conditions detailed in an attached case narrative. Release
of the data contained in the hard copy data package has been authorized by the Laboratory Manager or designee,
as verified by the following signature.

A case narrative is not required.

Reference Sample Description Sampled Laboratory Number
DH 1-11 SLURRY SAMPLE 1-ME SLURRY SAMPLE 1 96.1-97.1 FEET 12/14/2000 TA1-B0-P338-001
DH 2-9 SLURRY SAMPLE 5-ME SLURRY BAG SAMPLE 5 97.8-100.1 FEET 01/18/2001 TA1-B0-P338-002
WOLF CREEK #1 1.7 MILES DOWNSTREAM OF BIG ANDY CULVERT 01/06/2001 TA1-B0-P338-003
~— DH 2-9 SLURRY SAMPLE 2-ME SLURRY BAG SAMPLE 2 91.8-93.8 FEET 01/18/2001 TA1-B0-P338-004
SP #5 100’ UPSTREAM OF DRILL PAD 20/FROM SHORE 01/06/2001 TA1-80-P338-005
cWw #1 2000/ UPSTREAM OF CONF. AT STRAIGHT FORK  01/06/2001 TA1-B0-P338-006

Submitted by,

Darris J. Holcomb =
Project Manag '

4665 Paris Street, Suite 200-B, Denver, CO 80239 — Tel: (303) 373-4847 Fax: (303) 373-4884
1258 Greenbrier Street, Charleston, WV 25311-1002 — (304) 346-0725 Fax: (304) 346-0761
5712 Erdman Ave., Baltimore, MD 21205-3598 — Tel: (410) 483-2200 Fax: (410) 483-2206
4440 Glen Este-Withamsville Road, Suite 900, Cincinnati, OH 45245-1331 — Tel: (513) 752-9696 Fax: (513) 752-2614

F704



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-001 Page 1
TRIAD ENGINEERING INC

DH 1-11 SLURRY SAMPLE 1-ME coc
SLURRY SAMPLE 1 96.1-97.1 FEET Date Sampled 12/14/00 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Samﬁled by CLIENT % Solids 77 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ALUMINUM 7429-90-5 2700 19 mg/Kg Y SW6010B  02/21/01 02:23 Jwd 1.0
ANT IMONY 7440-36-0 ND u 0.97 mg/Kg Y SW6010B  02/21/01 02:23 JWwJd 1.0
ARSENIC 7440-38-2 2.6 0.97 mg/Kg Y SW60108  02/21/01 02:23 JWd 1.0
BARIUM 7440-39-3 34 0.19 mg/Kg Y SW6010B  02/21/01 02:23 JWwJ 1.0
BERYLLIUM 7440-41-7 0.65 0.19 mg/Kg Y SW6010B  02/21/01 02:23 JWJ 1.0
BORON 7440-42-8 ND U 19 mg/Kg Y SW60108  02/21/01 02:23 JWd 1.0
CADMIUM 7440-43-9 ND u 0.19 mg/Kg Y SW60108  02/21/01 02:23 JWe 1.0
CALCIUM 7440-70-2 640 9.7 mg/Kg Y SW6010B  02/21/01 02:23 4WJ 1.0
MIUM T440-47-3 5.8 0.97 mg/Kg Y SW6010B  02/21/01 02:23 Jwd 1.0

SosALT 7440-48-4 5.8 0.97 mg/Kg Y SW6010B  02/21/01 02:23 JWd 1.0
COPPER 7440-50-8 1" 0.97 mg/Kg Y SW6010B  02/21/01 02:23 JWd 1.0
IRON 7439-89-6 16000 9.7 mg/Kg Y SW60108  02/21/01 02:23 JWd 1.0
LEAD 7439-92-1 6.1 0.97 mg/Kg Y SW6010B  02/21/01 02:23 JWJ 1.0
MAGNESIUM 7439-95-4 1200 9.7 mg/Kg Y SW6010B  02/21/01 02:23 JWJ 1.0
MANGANESE 7439-96-5 230 1.9 mg/Kg Y SW60108  02/21/01 02:23 JWJ 1.0
MOLYBDENUM 7439-98-7 ND u  0.97 mg/Kg Y SW60108  02/21/01 02:23 Jwd 1.0
NICKEL 7440-02-0 9.0 0.97 mg/Kg Y SW60108  02/21/01 02:23 JWJ 1.0
POTASSIUM 7440-09-7 650 190 mg/Kg Y SW6010B  02/21/01 02:23 JwJ 1.0
SELENIUM 7782-49-2 ND u 0.97 mg/Kg Y SW6010B  02/21/01 02:23 JWJ 1.0
SILICON 7440-21-3 1100 19 mg/Kg Y SW6010B  02/21/01 02:23 JwJ 1.0
SILVER 7440-22-4 ND u 0.97 mg/Kg Y SW6010B  02/21/01 02:23 JWJ 1.0
SOD IUM 7440-23-5 ND U 190 mg/Kg Y SW6010B  02/21/01 02:23 JwJ 1.0
THALL UM 7440-28-0 ND u  0.97 mg/Kg Y SW6010B  02/21/01 02:23 Jwd 1.0
TITANIUM 7440-32-6 45 . 3.1% mg/Kg Y SW6010B  02/21/01 02:23 JWJ 1.0
VANAD TUM 7440-62-2 7.7 0.97 mg/Kg Y SW60108  02/21/01 02:23 Jwd 1.0
ZINC 7440-66-6 27 3.9 mg/Kg Y SW6010B  02/21/01 02:23 Jwd 1.0
Total Solids (Percent) 7 0.010 % EPA160.3 02/15/01 15:30 MHS 1.0
Acidity (Soluble) 1800 260 mg/Kg Y 02720701 14:44 TF 100
Alkalinity (Soluble) 640 260 mg/Kg Y 02/20/01 14:44 TF 100
"7 LIBRARY SEARCH ND U SW8270Cc  02/26/01 12:12 tjih 1.0
—
PHENOL 108-95-2 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0

BIS(2-CHLOROETHYL)ETHER 111-44-4 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-001 Page 2
TRIAD ENGINEERING INC

DH 1-11 SLURRY SAMPLE 1-ME coc
SLURRY SAMPLE 1 96.1-97.1 FEET Date Sampled 12/14/00 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE ’ )
sampled by CLIENT % Solids 77 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2-CHLOROPHENOL 95-57-8 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
1,3-DICHLOROBENZENE 541-73-1 ND U 2400 ug/Kg Y sw8270C  02/26/01 12:12 tjh 1.0
1,4-DICHLOROBENZENE 106~46-7 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
1,2-DICHLOROBENZENE 95-50-1 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2-METHYLPHENOL ‘ 95-48-7 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
3- & 4-METHYLPHENOL ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
N-NITROSODI-N-PROPYLAMINE 621-64-7 ND U 4900 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
HEXACHLOROETHANE 67-72-1 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
JBENZENE 98-95-3 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0

I'SUSHORONE 78-59-1 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2-NITROPHENOL 88-75-5 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2,4-DIMETHYLPHENOL 105-67-9 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
BIS(2-CHLOROETHOXY) METHANE 111-91-1 ND U 2400 ug/Kg Y SwW8270C  02/26/01 12:12 tjh 1.0
2,4-DICHLOROPHENOL 120-83-2 ND U 2400 ug/Kg Y sw8270C  02/26/01 12:12 tjh 1.0
1,2,4-TRICHLOROBENZENE 120-82-1 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
NAPHTHALENE 91-20-3 ND U 2400 ug/Kg Y Sw8270C  02/26/01 12:12 tjh 1.0
4-CHLOROANILINE 106-47-8 ND U 2400 ug/Kg Y sSW8270C  02/26/01 12:12 tjh 1.0
HEXACHLOROBUTADIENE 87-68-3 ND U 4900 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
4-CHLORO-3-METHYLPHENOL 59-50-7 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2-METHYLNAPHTHALENE 91-57-6 ND U 2400 ug/Kg Y Sw8270C  02/26/01 12:12 tjh 1.0
HEXACHLOROCYCLOPENTADIENE 77-47-4 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2,4,6-TRICHLOROPHENOL 88-06-2 ND U 2400 ug/Kg Y sW8270C  02/26/01 12:12 tjh 1.0
2,4,5-TRICHLOROPHENOL 95-95-4 ND U 2400 ug/Kg Y sSW8270Cc  02/26/01 12:12 tjh 1.0
2-CHLORONAPHTHALENE 91-58-7 ND U 2400 ug/Kg Y Sw8270C  02/26/01 12:12 tjh 1.0
2-NITROANILINE 88-74-4 ND U 12000 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
DIMETHYLPHTHALATE 131-11-3 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
ACENAPHTHYLENE 208-96-8 ND U 2400 ug/Kg Y sSw8270C  02/26/01 12:12 tjh 1.0
2,6-DINITROTOLUENE 606-20-2 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
3-NITROANILINE 99-09-2 ND U 12000 ug/Kg Y sW8270C  02/26/01 12:12 tjh 1.0
ACENAPHTHENE 83-32-9. ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2,4-DINITROPHENOL 51-28-5 ND U. 12000 wug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
4-NITROPHENOL 100-02-7 ND U 12000 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
DIBENZOFURAN 132-64-9 ND U 2400 ug/Kg Y sw8270C  02/26/01 12:12 tjh 1.0
2~ DINITROTOLUENE 121-14-2 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
L ___AYLPHTHALATE 84-66-2 " ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
4-CHLORODIPHENYLETHER 7005-72-3 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
FLUORENE 86-73-7 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Labora tory

John Meeks Laboratory Number TA1-B0-P338-001 Page 3
TRIAD ENGINEERING INC

DH 1-11 SLURRY SAMPLE 1-ME coc
SLURRY SAMPLE 1 96.1-97.1 FEET Date Sampled 12/14/00 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 77 031501 1145 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DitF
4-NITROANILINE 100-01-6 ND U 12000 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
4,6-DINITRO-2-METHYLPHENOL 534-52-1 ND U 12000 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
N-NITROSOD IPHENYLAMINE 86-30-6 ND U 2400 ug/Kg Y SW8270Cc  02/26/01 12:12 tjih 1.0
4-BROMOPHENYL PHENYL ETHER 101-55-3 ND U 2400 ug/Kg Y SW8270cC 02726701 12:12 tih 1.0
HEXACHLOROBENZENE 118-74-1 ND U 2400 ug/Kg Y swW8270C 02/26/01 12:12 tjih 1.0
PENTACHLOROPHENOL 87-86-5 ND U 12000 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
PHENANTHRENE 85-01-8 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
AMTHRACENE 120-12-7 ND U 2400 ug/Kg Y sW8270c  02/26/01 12:12 tjih 1.0
A-BUTYLPHTHALATE 84-74-2 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
?EUbRANTHENE ' 206-44-0 ND U 2400 ug/Kg Y sW8270C  02/26/01 12:12 tjih 1.0
PYRENE 129-00-0 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
BUTYL BENZYL PHTHALATE 85-68-7 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
3,3-DICHLOROBENZIDINE 91-94-1 ND U 4%00 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
BENZG(A )ANTHRACENE o 56-55-3 - ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
CHRYSENE 218-01-9 ND U 2400 ug/Kg Y sW8270Cc  02/26/01 12:12 tih 1.0
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
DI-N-OCTYLPHTHALATE 117-84-0 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
BENZO(B)FLUORANTHENE 205-99-2 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
BENZO(K)FLUORANTHENE 207-08-9 ND U 2400 ug/Kg Y SW8270C - 02/26/01 12:12 tih 1.0
BENZO(A)PYRENE 50-32-8 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
INDENO(1,2,3-CD)PYRENE 193-39-5 ND U 2400 ug/Kg Y sW8270Cc  02/26/01 12:12 tjh 1.0
DIBENZO(A,H)ANTHRACENE 53-70-3 ND U 2400 ug/Kg Y SW8270C 02/26/01 12:12 tih 1.0
BENZO(G,H, I)PERYLENE 191-24-2 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
BENZYL ALCOHOL 100-51-6 ND U 2400 ug/Kg Y SW8270Cc  02/26/01 12:12 tjih 1.0
BENZOIC ACID 65-85-0 ND U 2400 ug/Kg Y SW8270c  02/26/01 12:12 tjh 1.0
BIS(2-CHLOROISOPROPYL)ETHER 108-60-1 ND U 2400 ug/Kg Y SW8270C  02/26/01 12:12 tih 1.0
SURROGATE RESULTS
NITROBENZENE-D5 4165-60-0 6200 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
NITROBENZENE-D5 4165-60-0 25 % REC Y SW8270C  02/26/01 12:12 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 13000 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 55 % REC Y SW8270C  02/26/01 12:12 tih 1.0
TERPHENYL-D14 1718-51-0 15000 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
TERPHENYL-D14 1718-51-0 62 % REC Y Sw8270c  02/26/01 12:12 tih 1.0
10L-D5 4165-62-2 13000 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
“w_-NOL-DS 4165-62-2 54 % REC Y SW8270C  02/26/01 12:12 tjh 1.0
2-FLUOROPHENOL 367-12-4 13000 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2-FLUOROPHENOL 367-12-4 55 % REC Y SW8270C  02/26/01 12:12 tih 1.0
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TRIAD ENGINEERING INC

DH 1-11 SLURRY SAMPLE 1-ME coc
SLURRY SAMPLE 1 96.1-97.1 FEET Date Sampled 12/14/00 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 77 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2,4,6-TRIBROMOPHENOL 118-79-6 7700 2400 ug/Kg Y SW8270C  02/26/01 12:12 tjh 1.0
2,4 ,6-TRIBROMOPHENOL 118-79-6 32 % REC Y sw8270c  02/26/01 12:12 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-C0-P271-001 Page 1
TRIAD ENGINEERING INC

DH 1-11 SLURRY SAMPLE 1-ME coc
SLURRY SAMPLE 1 96.1-97.1 FEET Date Sampled 12/14/00 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Sotids 77 032001 1358 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ACRYLAMIDE 79-06-1 ND U 0.23 mg/L Y SW8316 03/19/01 21:58 ra 1.0



CT&E Environmental Services Inc.
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TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 5-ME coc
SLURRY BAG SAMPLE 5 97.8-100.1 FEET Date Sampled 01/18/01 00:00
’ Date Received 02/13/01 11:00
Type F Matrix SLUDGE -
Sampled by CLIENT % Solids 78 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ALUMINUM 7429-90-5 2800 19 mg/Kg Y SW6010B  02/21/01 02:31 JWd 1.0
ANT IMONY 7440-36-0 ND u 0.95 mg/Kg Y SW6010B  02/21/01 02:31 JWJ 1.0
ARSENIC 7440-38-2 2.9 0.95 mg/Kg Y SW60108  02/21/01 02:31 JWd 1.0
BARTUM 7440-39-3 58 0.19 mg/Kg Y SW60108  02/21/01 02:31 Jwd 1.0
BERYLLIUM 7440-41-7 0.62 0.19 mg/Kg Y SW6010B  02/21/01 02:31 JWd 1.0
BORON 7440-42-8 ND u 19 mg/Kg Y SW60108  02/21/01 02:31 JWd 1.0
CADMIUM 7440-43-9 ND u 0.19 mg/Kg Y SW6010B  02/21/01 02:31 JWJ 1.0
rACIUM 7440-70-2 780 9.5 mg/Kg Y SW60108  02/21/01 02:31 JWJ 1.0
MIUM 7440-47-3 5.1 0.95 mg/Kg Y SW60108  02/21/01 02:31 Jud 1.0
COBALT 7440-48-4 5.6 0.95 mg/Kg Y SW60108  02/21/01 02:31 JWJ 1.0
COPPER 7440-50-8 12 0.95 mg/Kg Y SW6010B  02/21/01 02:31 JWd 1.0
IRON 7439-89-6 10000 9.5 mg/Kg Y sSW60108  02/21/01 02:31 JWJ 1.0
LEAD 7439-92-1 7.6 0.95 mg/Kg Y SW60108  02/21/01 02:31 JwJ 1.0
MAGNESIUM 7439-95-4 1300 9.5 mg/Kg Y SW6010B  02/21/01 02:31 Jwd 1.0
MANGANESE 7439-96-5 190 1.9 mg/Kg Y SW60108  02/21/01 02:31 JWd 1.0
MOLYBDENUM 7439-98-7 ND u 0.95 mg/Kg Y SW60108  02/21/01 02:31 JWd 1.0
NICKEL 7440-02-0 8.9 0.95 mg/Kg Y SW6010B  02/21/01 02:31 JWJ 1.0
POTASSIUM 7440-09-7 830 190 mg/Kg Y SW6010B  02/21/01 02:31 Jwd 1.0
SELENIUM 7782-49-2 1.0 0.95 mg/Kg Y SW60108  02/21/01 02:31 Jwd 1.0
SILICON 7440-21-3 1200 19 mg/Kg Y SW60108  02/21/01 02:31 JWJ 1.0
SILVER 7440-22-4 ND U 0.95 mg/Kg Y SW6010B  02/21/01 02:31 Jwd 1.0
SODIUM 7440-23-5 ND u 190 mg/Kg Y SW6010B  02/21/01 02:31 JWwd 1.0
THALLIUM 7440-28-0 ND U 0.95 mg/Kg Y SW6010B  02/21/01 02:31 JWd 1.0
TITANIUM 7440-32-6 50 0.19 mg/Kg Y SW6010B  02/21/01 02:31 Jwd 1.0
VANAD IUM 7440-62-2 8.0 0.95 mg/Kg Y SW6010B  02/21/01 02:31 JWJ 1.0
ZINC 7440-66-6 28 3.8 mg/Kg Y SW60108  02/21/01 02:31 Jwd 1.0
Total Solids (Percent) 78 0.010 % EPA160.3 02/15/01 15:30 MHS 1.0
Acidity (Soluble) 3600 250 mg/Kg Y 02/20/01 14:44 TF 100
Alkalinity (Soluble) 890 250 mg/Kg Y 02/20/01 14:44 TF 100
* LIBRARY SEARCH ND u SW8270C  02/26/01 13:06 tjh 1.0

J
PHENOL 108-95-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0

BIS(2-CHLOROETHYL)ETHER 111-44-4 ND u 2300 ug/Kg Y sSW8270C  02/26/01 13:06 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-002 Page 2
TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 5-ME coc
SLURRY BAG SAMPLE 5 97.8-100.1 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 78 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2-CHLOROPHENOL 95-57-8 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
1,3-DICHLOROBENZENE 541-73-1 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
1,4-DICHLOROBENZENE 106-46-7 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
1,2-DICHLOROBENZENE 95-50-1 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-METHYLPHENOL 95-48-7 ND u 2300 ug/Kg Y Sw8270C  02/26/01 13:06 tjh 1.0
3- & 4-METHYLPHENOL ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
N-NITROSODI -N-PROPYLAMINE 621-64-7 ND U 4600 ug/Kg Y SW8270C  02/26/01 13:06 tjih 1.0
HEXACHLOROETHANE 67-72-1 ND u 2300 ug/Kg Y SW8270Cc  02/26/01 13:06 tjh 1.0
OBENZENE 98-95-3 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
ISOPHORONE 78-59-1 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-NITROPHENOL 88-75-5 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2,4-DIMETHYLPHENOL 105-67-9 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BIS(2-CHLOROETHOXY) METHANE 11-91-1 ND U 2300 ug/Kg Y SW8270c  02/26/01 13:06 tjih 1.0
2,4-DICHLOROPHENOL 120-83-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
1,2,4-TRICHLOROBENZENE 120-82-1 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
NAPHTHALENE 91-20-3 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
4-CHLOROANILINE 106-47-8 ND U 2300 ug/Kg Y sW8270Cc  02/26/01 13:06 tjh 1.0
HEXACHLOROBUTADIENE 87-68-3 ND U 4600 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
4-CHLORO-3-METHYLPHENOL 59-50-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-METHYLNAPHTHALENE 91-57-6 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
HEXACHLOROCYCLOPENTAD IENE 77-47-4 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2,4,6-TRICHLOROPHENOL 88-06-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2,4,5-TRICHLOROPHENOL 95-95-4 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-CHLORONAPHTHALENE 91-58-7 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-NITROANILINE 88-74-4 ND U 12000 ug/Kg Y SW8270c  02/26/01 13:06 tjh 1.0
DIMETHYLPHTHALATE 131-11-3 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
ACENAPHTHYLENE 208-96-8 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2,6-DINITROTOLUENE 606-20-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
3-NITROANILINE 99-09-2 ND U 12000 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
ACENAPHTHENE 83-32-9 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2,4-DINITROPHENOL 51-28-5 ND U 12000 ug/Kg Y SwW8270C  02/26/01 13:06 tjh 1.0
4-NITROPHENOL 100-02-7 ND U 12000 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
DIBENZOFURAN 132-64-9 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
DINITROTOLUENE 121-14-2 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0

. HYLPHTHALATE 84-66-2 ND U 2300 - ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
4-CHLORODIPHENYLETHER 7005-72-3 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
FLUORENE 86-73-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Labora tory

John Meeks Laboratory Number TA1-B0-P338-002 Page 3
TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 5-ME coc
SLURRY BAG SAMPLE 5 97.8-100.1 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 78 , 031501 1145 vVer. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
4-NITROANILINE 100-01-6 ND U 12000 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
4,6-DINITRO-2-METHYLPHENOL 534-52-1 ND u 12000  ug/Kg Y SW8270c  02/26/01 13:06 tjh 1.0
N-NITROSODIPHENYLAMINE 86-30-6 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
4-BROMOPHENYL PHENYL ETHER 101-55-3 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
HEXACHLOROBENZENE 118-74-1 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
PENTACHLOROPHENOL 87-86-5 ND U 12000 wug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
PHENANTHRENE 85-01-8 3300 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
ANTHRACENE 120-12-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
-BUTYLPHTHALATE 84-74-2 ND U 2300 ug/Kg Y sSW8270C  02/26/01 13:06 tjh 1.0

EEUERANTHENE 206-44-0 6300 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
PYRENE 129-00-0 5100 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BUTYL BENZYL PHTHALATE 85-68-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tih 1.0
3,3-DICHLOROBENZIDINE 91-94-1 ND U 4600 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BENZO(A)ANTHRACENE 56-55-3 3100 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
CHRYSENE 218-01-9 3200 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
DI-N-OCTYLPHTHALATE 117-84-0 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BENZO(B)FLUORANTHENE 205-99-2 2900 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BENZO(K) FLUORANTHENE 207-08-9 2700 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BENZO(A)PYRENE 50-32-8 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
INDENO(1,2,3-CD)PYRENE 193-39-5 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
DIBENZO(A, H)ANTHRACENE 53-70-3 ND U 2300 ug/Kg Y Sw8270C  02/26/01 13:06 tjih 1.0
BENZO(G, H, I PERYLENE 191-24-2 2500 2300 ug/Kg Y sW8270C  02/26/01 13:06 tjh 1.0
BENZYL ALCOHOL 100-51-6 ND u 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BENZOIC ACID 65-85-0 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
BIS(2-CHLOROISOPROPYL )ETHER 108-60-1 ND U 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
SURROGATE RESULTS
NITROBENZENE-D5 4165-60-0 5400 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
NITROBENZENE-D5 4165-60-0 23 % REC Y SW8270C  02/26/01 13:06 tjk 1.0
2-FLUOROBIPHENYL 321-60-8 14000 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 62 % REC Y SW8270C  02/26/01 13:06 tjh 1.0
TERPHENYL-D14 1718-51-0 16000 2300 ug/Kg Y SW8270Cc  02/26/01 13:06 tjh 1.0
TERPHENYL-D14 1718-51-0 68 % REC Y SW8270C  02/26/01 13:06 tjh 1.0
F  'oL-D5 4165-62-2 15000 2300 ug/Kg Y SwW8270C  02/26/01 13:06 tjh 1.0
b__.0L-D5 4165-62-2 65 % REC Y SW8270C  02/26/01 13:06 tjh 1.0
2- FLUOROPHENOL 367-12-4 15000 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2-FLUOROPHENOL 367-12-4 64 % REC Y SW8270C  02/26/01 13:06 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-002 Page 4
TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 5-ME coc
SLURRY BAG SAMPLE 5 97.8-100.1 FEET Date Sampted 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 78 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2,4,6-TRIBROMOPHENOL 118-79-6 11000 2300 ug/Kg Y SW8270C  02/26/01 13:06 tjh 1.0
2,4,6-TRIBROMOPHENOL 118-79-6 48 % REC Y sSW8270C  02/26/01 13:06 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-C0-P271-002 Page 1
TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 5-ME coc
SLURRY BAG SAMPLE 5 97.8-100.1 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 78 032001 1358 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ACRYLAMIDE 79-06-1 ND u 0.25 mg/L Y sSw8316 03/19/01 22:36 ra 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-003 Page 1
TRIAD ENGINEERING INC

WOLF CREEK #1 coc
1.7 MILES DOWNSTREAM OF BIG ANDY CULVERT Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 68 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ALUMINUM 7429-90-5 4800 22 mg/Kg Y SW6010B  02/21/01 02:38 JWwJ 1.0
ANTIMONY 7440-36-0 ND u 1.1 mg/Kg Y SW60108  02/21/01 02:38 JWJ 1.0
ARSENIC 7440-38-2 4.6 1.1 mg/Kg Y SW60108  02/21/01 02:38 JWJ 1.0
BARIUM 7440-39-3 170 0.22 mg/Kg Y SW60108  02/21/01 02:38 JWJ 1.0
BERYLLIUM 7440-41-7 1.2 0.22 mg/Kg Y SW60108B  02/21/01 02:38 JWJ 1.0
BORON 7440-42-8 ND u 22 mg/Kg Y SW60108  02/21/01 02:38 Jwd 1.0
CADMIUM 7440-43-9 ND u 0.22 mg/Kg Y SW60108  02/21/01 02:38 JwJ 1.0
CrUCIUM 7440-70-2 1400 1 mg/Kg Y SW6010B  02/21/01 02:38 JWwJ 1.0
_ MIUM 7440-47-3 9.1 1.1 mg/Kg Y SW6010B  02/21/01 02:38 JWJ 1.0
COBALT 7440-48-4 7.5 1.1 mg/Kg Y SW6010B  02/21/01 02:38 JWJ 1.0
COPPER 7440-50-8 28 1.1 mg/Kg Y SW6010B  02/21/01 02:38 JWJ 1.0
IRON 7439-89-6 10000 1 mg/Kg Y SW60108B  02/21/01 02:38 JWJ 1.0
LEAD 7439-92-1 14 1.1 mg/Kg Y SW6010B  02/21/01 02:38 JWwJ 1.0
MAGNESIUM 7439-95-4 2100 11 mg/Kg Y SW6010B  02/21/01 02:38 JWwd 1.0
MANGANESE 7439-96-5 92 2.2 mg/Kg Y SWé0108  02/21/01 02:38 JwJ 1.0
MOLYBDENUM 7439-98-7 ND u 1 mg/Kg Y SW60108  02/21/01 02:38 JWd 1.0
NICKEL 7440-02-0 16 1.1 mg/Kg Y SW60108  02/21/01 02:38 JWwd 1.0
POTASSIUM 7440-09-7 1700 220 mg/Kg Y SW60108  02/21/01 02:38 JwJ 1.0
SELENIUM 7782-49-2 3.1 1.1 mg/Kg Y SW6010B  02/21/01 02:38 JwJ 1.0
SILICON 7440-21-3 1400 22 mg/Kg Y SW60108  02/21/01 02:38 Jwd 1.0
SILVER 7440-22-4 ND u 1.1 mg/Kg Y SWé0108  02/21/01 02:38 JWJ 1.0
SOD UM 7440-23-5 ND u 220 mg/Kg Y SWe0108  02/21/01 02:38 JWd 1.0
THALLIUM 7440-28-0 ND u 1.1 mg/Kg Y SW6010B  02/21/01 02:38 JWJ 1.0
TITANIUM 7440-32-6 130 0.22 mg/Kg Y SW60108  02/21/01 02:38 JWd 1.0
VANAD IUM 7440-62-2 16 1.1 mg/Kg Y SW60108  02/21/01 02:38 Jwd 1.0
ZINC 7440-66-6 35 4.4 mg/Kg Y SW60108  02/21/01 02:38 Jwd 1.0
Total Solids (Percent) 68 0.010 % EPA160.3 02/15/01 15:30 MHS 1.0
Acidity (Soluble) 7600 300 mg/Kg Y 02/20/01 14:44 TF 100
Alkalinity (Soluble) 1600 300 mg/Kg Y 02/20/01 14:44 TF 100
7 adecane 629-59-4 1900 J ug/Kg SW8270C  02/26/01 14:00 tjh 1.0
M._.thalene, 1-hexyl- 2876-53-1 2100 J ug/Kg SW8270C  02/26/01 14:00 tjh 1.0
Naphthalene, 1,6-dimethyl- 575-43-9 1900 J ug/Kg SW8270C  02/26/01 14:00 tjh 1.0
Heptane, 2,6-dimethyl- 1072-05-5 2000 J ug/Kg SW8270C  02/26/01 14:00 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B80-P338-003 Page 2
TRIAD ENGINEERING INC

WOLF CREEK #1 ' coc
1.7 MILES DOWNSTREAM OF BIG ANDY CULVERT Date Sampled 01/06/01 00:00
. Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 68 031501 1145 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
PHENOL 108-95-2 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BIS(2-CHLOROETHYL)ETHER 111-44-4 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2-CHLOROPHENOL 95-57-8 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
1,3-DICHLOROBENZENE 541-73-1 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
1,4-DICHLOROBENZENE 106-46-7 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
1,2-DICHLOROBENZENE 95-50-1 ND u 2700 ug/Kg Y SW8270C 02/26/01 14:00 tjh 1.0
2-METHYLPHENOL 95-48-7 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
7- & 4-METHYLPHENOL ND u 2700 ug/Kg Y Sw8270C  02/26/01 14:00 tjh 1.0
ITROSODI -N-PRGPYLAMINE 621-64-7 ‘ ND U 5400 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
HEXACHLOROETHANE 67-72-1 ND V) 2700 ug/Kg Y sSW8270C 02/26/01 14:00 tjh 1.0
NITROBENZENE 98-95-3 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
ISOPHORONE 78-59-1 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2-NITROPHENOL 88-75-5 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2,4-DIMETHYLPHENOL 105-67-9 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BIS(2-CHLOROETHOXY) METHANE 111-91-1 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2,4-DICHLOROPHENOL 120-83-2 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
1,2,4-TRICHLOROBENZENE 120-82-1 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
NAPHTHALENE 91-20-3 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
4-CHLOROANILINE 106-47-8 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
HEXACHLOROBUTAD IENE 87-68-3 ND U 5400 ug/Kg Y SW8270C  02/26/01 14:00 tih 1.0
4-CHLORO-3-METHYLPHENOL 59-50-7 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2-METHYLNAPHTHALENE 91-57-6 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjih 1.0
HEXACHLOROCYCLOPENTADIENE 77-47-4 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjih 1.0
2,4,6-TRICHLOROPHENOL 88-06-2 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2,4,5-TRICHLOROPHENOL 95-95-4 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2-CHLORONAPHTHALENE 91-58-7 ND U 2700 ug/Kg Y sSw8270C 02/26/01 14:00 tjh 1.0
2-NITROANILINE 88-74-4 ND U 13000 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
DIMETHYLPHTHALATE 131-11-3 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
ACENAPHTHYLENE 208-96-8 ND U 2700 ug/Kg Y Sw8270C 02/26/01 14:00 tjh 1.0
2,6-DINITROTOLUENE 606-20-2 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
3-NITROANILINE 99-09-2 ND U 13000 ug/Kg Y sSW8270C  02/26/01 14:00 tjh 1.0
ACENAPHTHENE 83-32-9 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2,4-DINITROPHENOL 51-28-5 ND U 13000 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
"TROPHENOL 100-02-7 ND U 13000 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
o ~ENZOFURAN 132-64-9 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2,4-DINITROTOLUENE 121-14-2 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
DIETHYLPHTHALATE 84-66-2 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-003 Page 3
TRIAD ENGINEERING INC

WOLF CREEK #1 coc
1.7 MILES DOWNSTREAM OF BIG ANDY CULVERT Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 68 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
4-CHLOROD IPHENYLETHER 7005-72-3 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
FLUORENE 86-73-7 ND u 2700 ug/Kg Y sW8270C  02/26/01 14:00 tjh 1.0
4-NITROANILINE 100-01-6 ND U 13000 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
4,6-DINITRO-2-METHYLPHENOL 534-52-1 ND U 13000 ug/Kg Y SW8270C '02/26/01 14:00 tjh 1.0
N-NITROSODIPHENYLAMINE 86-30-6 ND U 2700 ug/Kg Y Sw8270C 02/26/01 14:00 tjh 1.0
4-BROMOPHENYL PHENYL ETHER 101-55-3 ND u 2700 ug/Kg Y sSW8270C  02/26/01 14:00 tih 1.0
HEXACHLOROBENZENE 118-74-1 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
PrMTACHLOROPHENOL 87-86-5 ND U 13000 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
\‘l/ANTHRENE 85-01-8 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
ANTHRACENE ’ 120-12-7 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
DI-N-BUTYLPHTHALATE 84-74-2 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tih 1.0
FLUORANTHENE 206-44-0 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
PYRENE 129-00-0 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BUTYL BENZYL PHTHALATE 85-68-7 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
3,3-DICHLOROBENZIDINE 91-94-1 ND U 5400 ug/Kg Y SW8270Cc  02/26/01 14:00 tjh 1.0
BENZO(A)ANTHRACENE 56-55-3 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
CHRYSENE ) 218-01-9 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND U 2700 ug/Kg Y Sw8270C  02/26/01 14:00 tjih 1.0
DI-N-OCTYLPHTHALATE 117-84-0 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjih 1.0
BENZO(B)FLUORANTHENE 205-99-2 ND U 2700 ug/Kg Y sSW8270C  02/26/01 14:00 tih 1.0
BENZO(K) FLUORANTHENE : 207-08-9 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BENZO(A)PYRENE 50-32-8 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
INDENO(1,2,3-CD)PYRENE 193-39-5 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
DIBENZO(A,H)ANTHRACENE 53-70-3 ND U 2700 ug/Kg Y SW8270C 02/26/01 14:00 tjh 1.0
BENZO(G,H, I )PERYLENE 191-24-2 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tih 1.0
BENZYL ALCOHOL 100-51-6 ND u 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BENZOIC ACID 65-85-0 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
BIS(2-CHLOROISOPROPYL )ETHER 108-60-1 ND U 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
SURROGATE RESULTS
NITROBENZENE-D5 4165-60-0 6300 2700 ug/Kg Y sW8270C  02/26/01 14:00 tjh 1.0
NITROBENZENE-D5S 4165-60-0 24 % REC Y SW8270Cc  02/26/01 14:00 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 9500 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2- FLUOROBIPHENYL 321-60-8 35 % REC Y SW8270C  02/26/01 14:00 tjh 1.0
Y YENYL-D14 1718-51-0 10000 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
Y -HENYL-D14 1718-51-0 38 % REC - Y sW8270C 02/26/01 14:00 tjh 1.0
PHENOL-D5 4165-62-2 11000 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
PHENOL-D5 4165-62-2 40 % REC Y SW8270C  02/26/01 14:00 tjh 1.0



CT&E Environmental Services Inc.
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TRIAD ENGINEERING INC

WOLF CREEK #1 coc
1.7 MILES DOWNSTREAM OF BIG ANDY CULVERT Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 68 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2- FLUOROPHENOL : 367-12-4 10000 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2- FLUOROPHENOL 367-12-4 38 % REC Y SW8270C  02/26/01 14:00 tjh 1.0
2,4,6-TRIBROMOPHENOL 118-79-6 6500 2700 ug/Kg Y SW8270C  02/26/01 14:00 tjh 1.0
2,4 ,6-TRIBROMOPHENOL 118-79-6 24 % REC Y SW8270C  02/26/01 14:00 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-C0-P271-003 Page 1
TRIAD ENGINEERING INC
WOLF CREEK #1 : coc
1.7 MILES DOWNSTREAM OF BIG ANDY CULVERT Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 68 032001 1358 - Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Ant DilF
ACRYLAMIDE 79-06-1 ND U 0.26 mg/L Y SW8316 03/19/01 22:48 ra 1.0
~—



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-004 Page 1
TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 2-ME coc

SLURRY BAG SAMPLE 2 91.8-93.8 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 74 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ALUMINUM 7429-90-5 3600 20 mg/Kg Y SW6010B  02/21/01 03:08 JWJ 1.0
ANTIMONY 7440-36-0 ND u 1.0 mg/Kg Y sSWé010B  02/21/01 03:08 JWJ 1.0
ARSENIC 7440-38-2 5.0 1.0 mg/Kg Y SW6010B  02/21/01 03:08 JwJ 1.0
BARIUM 7440-39-3 140 0.20 mg/Kg Y SW6010B  02/21/01 03:08 JWJ 1.0
BERYLLIUM 7440-41-7 1.1 0.20 mg/Kg Y SW60108  02/21/01 03:08 JWJ 1.0
BORGON 7440-42-8 ND U 20 mg/Kg Y sSWé010B  02/21/01 03:08 JWJ 1.0
CADMIUM 7440-43-9 ND u 0.20 mg/Kg Y SW6010B  02/21/01 03:08 Jwd 1.0
CAL.CIUM 7440-70-2 1200 10 mg/Kg Y sWé010B8  02/21/01 03:08 JWwd 1.0
11UM 7440-47-3 11 1.0 mg/Kg Y SW6010B  02/21/01 03:08 JwJ 1.0

COBALT 7440-48-4 7.3 1.0 mg/Kg Y SW6010B  02/21/01 03:08 JWJ 1.0
COPPER 7440-50-8 26 1.0 mg/Kg Y SWé010B  02/21/01 03:08 JWJ 1.0
IRON 7439-89-6 9100 10 mg/Kg Y SW60108  02/21/01 03:08 JwJ 1.0
LEAD 7439-92-1 13 1.0 mg/Kg Y sSWé0108  02/21/01 03:08 JWJ 1.0
MAGNESIUM 7439-95-4 1400 10 mg/Kg Y SW6010B  02/21/01 03:08 JWwJ 1.0
MANGANESE 7439-96-5 68 2.0 mg/Kg Y sW6010B  02/21/01 03:08 JWwJ 1.0
MOLYBDENUM 7439-98-7 ND u 1.0 mg/Kg Y SW60108  02/21/01 03:08 JWwJ 1.0
NICKEL 7440-02-0 15 1.0 mg/Kg Y SW6010B  02/21/01 03:08 JWJ 1.0
POTASSIUM 7440-09-7 1300 200 mg/Kg Y sW60108  02/21/01 03:08 JWJ 1.0
SELENIUM 7782-49-2 4.5 1.0 mg/Kg Y SWé0108  02/21/01 03:08 JWwJ 1.0
SILICON 7440-21-3 1300 20 mg/Kg Y SW6010B  02/21/01 03:08 JwJ 1.0
SILVER 7440-22-4 ND U 1.0 mg/Kg Y SW6010B  02/21/01 03:08 JWJ 1.0
SOD IUM 7440-23-5 ND u 200 mg/Kg Y SW60108  02/21/01 03:08 JWJd 1.0
THALLIUM : 7440-28-0 ND U 1.0 mg/Kg Y SW6010B  02/21/01 03:08 JwJ 1.0
TITANIUM 7440-32-6 170 0.20 mg/Kg Y SW6010B  02/21/01 03:08 JWJ 1.0
VANAD IUM 7440-62-2 25 1.0 mg/Kg Y SWé0108  02/21/01 03:08 JwJ 1.0
ZINC 7440-66-6 29 4.1 mg/Kg Y SWé010B  02/21/01 03:08 JWwJ 1.0
Total Solids (Percent) 74 0.010 % EPA160.3 02/15/01 15:30 MHS 1.0
Acidity (Soluble) 7200 270 mg/Kg Y 02/20/01 14:44 TF 100
Atkalinity (Soluble) 1000 270 mg/Kg Y 02/20/01 14:44 TF 100
¥ ~halene, 1,3-dimethyl- 575-41-7 2200 J ug/Kg SW8270C  02/26/01 14:53 tjh 1.0
N.__chalene, 1,5-dimethyl- 571-61-9 4000 J ug/Kg SW8270C  02/26/01 14:53 tjh 1.0
Octadecane, 2,6-dimethyl- 75163-97-2 6900 J ug/Kg SW8270C  02/26/01 14:53 tjh 1.0
Naphthalene, 1-methyl-7-(1-methylethyl)- 490-65-3 4400 J ug/Kg SW8270C  02/26/01 14:53 tjh 1.0



CT&E Environmental Services Inc.
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TRIAD ENGINEERING INC :

DH 2-9 SLURRY SAMPLE 2-ME ' coc
SLURRY BAG SAMPLE 2 91.8-93.8 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 74 031501 1145 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Ant DilF
Eicosane 112-95-8 2300 J ug/Kg SW8270C  02/26/01 14:53 tjh 1.0
Heptadecane, 4-methyl- 26429-11-8 2200 J ug/Kg SW8270C  02/26/01 14:53 tjh 1.0
Tetracosane 646-31-1 27000 4 ug/Kg SW8270C  02/26/01 14:53 tjh 1.0
PHENOL 108-95-2 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BIS(2-CHLOROETHYL)ETHER 111-44-4 ND U 2000 ug/Kg Y sW8270C  02/26/01 14:53 tjh 1.0
2-CHLOROPHENOL 95-57-8 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh .0
1.3-DICHLOROBENZENE 541-73-1 ND U 2000 ug/Kg Y sSw8270C  02/26/01 14:53 tjh 1.0
)ICHLOROBENZENE 106-46-7 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
fTZ{EICHLOROBENZENE 95-50-1 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2-METHYLPHENOL 95-48-7 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
3- & 4-METHYLPHENOL ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
N-NITROSODI-N-PROPYLAMINE 621-64-7 ND U 4000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
HEXACHLOROETHANE 67-72-1 ND u 2000 ug/Kg Y Sw8270C 02/26/01 14:53 tjh 1.0
NITROBENZENE 98-95-3 ND U 2000 ug/Kg Y sSw8270C  02/26/01 14:53 tjh 1.0
[ SOPHORONE 78-59-1 ND U 2000 ug/Kg Y Sw8270C  02/26/01 14:53 tjh 1.0
2-NITROPHENOL 88-75-5 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2,4-DIMETHYLPHENOL 105-67-9 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BIS(2-CHLOROETHOXY) METHANE 111-91-1 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2,4-DICHLOROPHENOL 120-83-2 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
1,2,4-TRICHLOROBENZENE 120-82-1 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
NAPHTHALENE 91-20-3 4100 2000 ug/Kg Y Sw8270C  02/26/01 14:53 tjh 1.0
4-CHLOROANILINE 106-47-8 3800 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
HEXACHLOROBUTAD IENE 87-68-3 ND U 4000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
4-CHLORO-3-METHYLPHENOL 59-50-7 -.'ND U 2000 ug/Kg Y sW8270C  02/26/01 14:53 tjh 1.0
2-METHYLNAPHTHALENE 91-57-6 5900 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
HEXACHLOROCYCLOPENTADIENE 77-47-4 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2,4,6-TRICHLOROPHENOL 88-06-2 - ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2,4,5-TRICHLOROPHENOL 95-95-4 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2-CHLORONAPHTHALENE 91-58-7 ND U 2000 ug/Kg Y sSw8270C 02/26/01 14:53 tjh 1.0 °
2-NITROANILINE 88-74-4 ND U 10000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
DIMETHYLPHTHALATE 131-11-3 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
ACENAPHTHYLENE 208-96-8 ND u 2000 ug/Kg Y SW8270C 02/26/01 14:53 tjh 1.0
2 NINITROTOLUENE 606-20-2 ND u 2000 ug/Kg Y sSWw8270C 02/26/01 14:53 tjh 1.0
3.___iROANILINE 99-09-2 ND U 10000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
ACENAPHTHENE 83-32-9 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2,4-DINITROPHENOL 51-28-5 ND U 10000 wug/Kg Y SwW8270Cc  02/26/01 14:53 tjh 1.0
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DH 2-9 SLURRY SAMPLE 2-ME . coc
SLURRY BAG SAMPLE 2 91.8-93.8 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 74 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Methed Date/Time/Anl DilF
4-NITROPHENOL 100-02-7 ND U 10000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
DIBENZOFURAN 132-64-9 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2,4-DINITROTOLUENE . 121-14-2 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
DIETHYLPHTHALATE 84-66-2 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
4-CHLORODIPHENYLETHER 7005-72-3 ND U 2000 ug/Kg Y SwW8270C  02/26/01 14:53 tjh 1.0
FLUORENE 86-73-7 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
4-NITROANILINE 100-01-6 ND U 10000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
4 A-DINITRO-2-METHYLPHENOL 534-52-1 ND U 10000 ug/Kg Y SWw8270c  02/26/01 14:53 tjh 1.0
"TROSODIPHENYLAMINE 86-30-6 ND u 2000 ug/Kg Y SW8270c  02/26/01 14:53 tjh 1.0

z7§§OMOPHENYL PHENYL ETHER 161-55-3 ND U 2000 ug/Xg Y SW8270C  02/26/01 14:53 tjh 1.0
HEXACHLOROBENZENE 118-74-1 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
PENTACHLOROPHENOL 87-86-5 ND U 10000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
PHENANTHRENE 85-01-8 2800 2000 ug/Kg Y sSW8270C  02/26/01 14:53 tjh 1.0
ANTHRACENE 120-12-7 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
DI-N-BUTYLPHTHALATE 84-74-2 ND U 2000 ug/Kg Y SwW8270C  02/26/01 14:53 tjh 1.0
FLUORANTHENE 206-44-0 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
PYRENE 129-00-0 ND U 2000 ug/Kg Y sSwW8270C  02/26/01 14:53 tjh 1.0
BUTYL BENZYL PHTHALATE 85-68-7 ND U 2000 ug/Kg Y SwW8270C  02/26/01 14:53 tjh 1.0
3,3-DICHLOROBENZIDINE 91-94-1 ND U 4000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZO(A)ANTHRACENE 56-55-3 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
CHRYSENE 218-01-9 ND . U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND U 2000 ug/Kg Y sw8270C  02/26/01 14:53 tjh 1.0
DI-N-OCTYLPHTHALATE 117-84-0 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZO(B)FLUORANTHENE 205-99-2 ND u 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZO(K)FLUORANTHENE 207-08-9 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZO(A)PYRENE 50-32-8 ND U 2000 ug/Kg Y swW8270C  02/26/01 14:53 tjh 1.0
INDENO(1,2,3-CD)PYRENE 193-39-5 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
DIBENZO(CA, H)ANTHRACENE 53-70-3 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZO(G,H, I )PERYLENE ©191-24-2 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZYL ALCOHOL 100-51-6 ND U 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
BENZOIC ACID 65-85-0 ND U 2200 ug/Kg Y Sw8270C  02/26/01 14:53 tjh 1.0
BIS(2-CHLOROISOPROPYL)ETHER 108-60-1 ND U 2000 ug/Kg Y sSw8270C  02/26/01 14:53 tjh 1.0
SURROGATE RESULTS
M TOBENZENE-DS 4165-60-0 8200 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
i.___OBENZENE-D5 4165-60-0 40 % REC Y SW8270C  02/26/01 14:53 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 13000 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 65 % REC Y SW8270C  02/26/01 14:53 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks ' Laboratory Number TA1-B0-P338-004 Page 4
TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 2-ME coc
SLURRY BAG SAMPLE 2 91.8-93.8 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 74 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
TERPHENYL-D14 1718-51-0 16000 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
TERPHENYL-D14 1718-51-0 78 % REC Y SW8270C  02/26/01 14:53 tjh 1.0
PHENOL-D5 4165-62-2 16000 2000 ug/Kg Y Sw8270C  02/26/01 14:53 tjh 1.0
PHENOL-D5 4165-62-2 79 % REC Y SW8270C  02/26/01 14:53 tjh 1.0
2- FLUOROPHENOL 367-12-4 15000 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2-FLUOROPHENOL 367-12-4 74 % REC Y SW8270C  02/26/01 14:53 tjh 1.0
2,4 ,6-TRIBROMOPHENOL 118-79-6 11000 2000 ug/Kg Y SW8270C  02/26/01 14:53 tjh 1.0
2 " .6-TRIBROMOPHENOL 118-79-6 55 % REC Y SW8270C  02/26/01 14:53 tjh 1.0
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TRIAD ENGINEERING INC

DH 2-9 SLURRY SAMPLE 2-ME coc
SLURRY BAG SAMPLE 2 91.8-93.8 FEET Date Sampled 01/18/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 74 ) 032001 1358 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

'

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF

ACRYLAMIDE 79-06-1 ND u 1.0 mg/L Y sw8316 03/19/01 23:01 ra 1.0
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SP #5 coc
100/ UPSTREAM OF DRILL PAD 20’/FROM SHORE Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 69 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Ant DilF
ALUMINUM 7429-90-5 5900 22 mg/Kg Y SW6010B  02/21/01 03:15 JWwJ 1.0
ANTIMONY 7440-36-0 ND u 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
ARSENIC 7440-38-2 5.1 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWd 1.0
BARIUM 7440-39-3 150 0.22 mg/Kg Y SW6010B  02/21/01 03:15 JWd 1.0
BERYLLIUM 7440-41-7 0.91 0.22 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
BORON 7440-42-8 ND u 22 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
CADMIUM 7440-43-9 ND u 0.22 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
£ "IUM 7440-70-2 1200 1 mg/Kg Y SW6010B  02/21/01 03:15 JwJ 1.0
_A1uM 7440-47-3 10 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWwJ 1.0
COBALT T440-48-4 8.1 1.1 mg/Kg Y SW6010B  02/21/01 03:15 Jwd 1.0
COPPER 7440-50-8 30 1.1 mg/Kg Y SwW6010B  02/21/01 03:15 JWJ 1.0
IRON 7439-89-6 12000 11 mg/Kg Y SW6010B  02/21/01 03:15 JWwd 1.0
LEAD 7439-92-1 13 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
MAGNESIUM 7439-95-4 2600 1" mg/Kg Y SWé010B  02/21/01 03:15 JwJ 1.0
MANGANESE 7439-96-5 97 2.2 mg/Kg Y SW60108  02/21/01 03:15 JWJ 1.0
MOLYBDENUM 7439-98-7 ND u 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
NICKEL 7440-02-0 18 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWd 1.0
POTASSIUM 7440-09-7 1500 220 mg/Kg Y SW6010B  02/21/01 03:15 JwJ 1.0
SELENIUM 7782-49-2 2.9 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWwJ 1.0
SILICON ) 7440-21-3 1800 22 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
SILVER 7440-22-4 ND u 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
SODIUM 7440-23-5 ND u 220 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
THALLIUM 7440-28-0 ND u 1.1 mg/Kg Y SW6010B  02/21/01 03:15 JWJ 1.0
TITANIUM 7440-32-6 120 0.22 mg/Kg Y SW60108  02/21/01 03:15 JWJ 1.0
VANAD IUM 7440-62-2 17 1.1 mg/Kg Y SW60108  02/21/01 03:15 JWJ 1.0
ZINC 7440-66-6 43 4.3 mg/Kg Y SW60108  02/21/01 03:15 JWJ 1.0
Total Solids (Percent) 69 0.010 % EPA160.3 02/15/01 15:30 MHS 1.0
Acidity (Soluble) 11000 290 mg/Kg Y ' 02/20/01 14:44 TF 100
Alkalinity (Soluble) 1100 290 mg/Kg Y 02/20/01 14:44 TF 100
r ane 112-40-3 2000 J ug/Kg SW8270Cc  02/26/01 15:47 tjh 1.0
Nepnthalene, 1-methyl- 90-12-0 2000 J ug/Kg SW8270C  02/26/01 15:47 tjh 1.0
Naphthalene, 2,3-dimethyl- 581-40-8 2300 J ug/Kg SW8270C  02/26/01 15:47 tjh 1.0
Dodecane, 2-methyl-8-propyl- 55045-07-3 2600 J ug/Kg SW8270C  02/26/01 15:47 tih 1.0
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SP #5 coc

100’ UPSTREAM OF DRILL PAD 20/FROM SHORE Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 69 031501 1145 Ver. 4.0.187
" ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
Octadecane 593-45-3 4900 J ug/Kg SW8270C  02/26/01 15:47 tjh 1.0
PHENOL 108-95-2 ND U 2600 ug/Kg Y sSw8270C  02/26/01 15:47 tjh 1.0
BIS{2-CHLORCETHYL)ETHER 111-44-4 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2-CHLOROPHENOL 95-57-8 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
1,3-DICHLOROBENZENE 541-73-1 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
1,4-DICHLOROBENZENE 106-46-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
1 ?-DICHLOROBENZENE 95-50-1 ND u 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
_ iTHYLPHENOL 95-48-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
3- & 4-METHYLPHENOL ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
N-NITROSODI-N-PROPYLAMINE 621-64-7 ND U 5200 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
HEXACHLOROE THANE 67-72-1 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
NITROBENZENE 98-95-3 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
ISOPHORONE 78-59-1 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2-NITROPHENOL 88-75-5 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2,4-DIMETHYLPHENOL 105-67-9 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BIS(2-CHLORCETHOXY) METHANE 111-91-1 ND U 2600 ug/Kg Y Sw8270C 02/26/01 15:47 tjh 1.0
2,4-DICHLOROPHENOL 120-83-2 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
1,2,4-TRICHLOROBENZENE 120-82-1 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
NAPHTHALENE 91-20-3 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
4-CHLOROANILINE 106-47-8 2600 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
HEXACHLOROBUTADIENE 87-68-3 ND U 5200 ug/Kg Y SW8270C  02/26/01 15:47 tjih 1.0
4-CHLORO-3-METHYLPHENOL 59-50-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2-METHYLNAPHTHALENE 91-57-6 3000 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
HEXACHLOROCYCLOPENTAD IENE 77-47-4 ND U 2600 ug/Kg Y Sw8270C  02/26/01 15:47 tih 1.0
2,4,6-TRICHLOROPHENOL 88-06-2 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2,4,5-TRICHLOROPHENOL 95-95-4 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2-CHLORONAPHTHALENE 91-58-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2-NITROANILINE 88-74-4 ND U 13000 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
DIMETHYLPHTHALATE 131-11-3 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
ACENAPHTHYLENE 208-96-8 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
2,6-DINITROTOLUENE 606-20-2 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
3-NITROANILINE 99-09-2 ND U 13000 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
‘APHTHENE 83-32-9 ND U 2600 ug/Kg Y SW8270C 02/26/01 15:47 tjh 1.0

&,*DINITROPHENOL 51-28-5 ND U 13000 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
4-NITROPHENOL 100-02-7 ND U 13000 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
DIBENZOFURAN 132-64-9 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
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100/ UPSTREAM OF DRILL PAD 20/FROM SHORE Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
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Sampled by CLIENT % Solids 69 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2,4-DINITROTOLUENE 121-14-2 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
DIETHYLPHTHALATE 84-66-2 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
4-CHLORODIPHENYLETHER 7005-72-3 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
FLUCRENE 86-73-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
4-NITROANILINE 100-01-6 ND U 13000 ug/Kg Y SW8270C  02/26/01 15:47 tih 1.0
4,6-DINITRO-2-METHYLPHENOL 534-52-1 ND u 13000 ug/Kg Y Sw8270¢C 02/26/01 15:47 tjh 1.0
N-NITROSODIPHENYLAMINE 86-30-6 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
4-BROMOPHENYL PHENYL ETHER 101-55-3 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
.CHLOROBENZENE 118-74-1 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0

BEﬁ?ACHLOROPHENOL 87-86-5 ND U 13000 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
PHENANTHRENE 85-01-8 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
ANTHRACENE 120-12-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
DI-N-BUTYLPHTHALATE 84-74-2 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
FLUORANTHENE 206-44-0 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
PYRENE 129-00-0 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BUTYL BENZYL PHTHALATE 85-68-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
3,3-DICHLOROBENZIDINE 91-94-1 ND U 5200 ug/Kg Y Sw8270C 02/26/01 15:47 tjh 1.0
BENZO(CA)ANTHRACENE 56-55-3 ND u 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
CHRYSENE 218-01-9 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
DI-N-OCTYLPHTHALATE 117-84-0 ND U 2600 ug/Kg Y Sw8270C  02/26/01 15:47 tjh 1.0
BENZO(B)FLUORANTHENE ' 205-99-2 ND u 2600 ug/Kg Y sw8270C  02/26/01 15:47 tjh 1.0
BENZO(K)FLUORANTHENE 207-08-9 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BENZO(A)PYRENE 50-32-8 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
INDENO(1,2,3-CD)PYRENE 193-39-5 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
DIBENZO(A,H)ANTHRACENE 53-70-3 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BENZO(G,H, I )PERYLENE 191-24-2 ND U 2600 ug/Kg Y Sw8270C  02/26/01 15:47 tjh 1.0
BENZYL ALCOHOL 100-51-6 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BENZOIC ACID 65-85-0 ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
BIS(2-CHLOROISOPROPYL)ETHER 108-60-1 " ND U 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
SURROGATE RESULTS
NITROBENZENE-D5 4165-60-0 7000 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
NITROBENZENE-D5 4165-60-0 27 % REC Y SW8270C  02/26/01 15:47 tjh 1.0
" UOROBIPHENYL 321-60-8 14000 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
= .UOROBIPHENYL 321-60-8 53 % REC Y SW8270C  02/26/01 15:47 tjh 1.0
TERPHENYL-D14 1718-51-0 15000 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
TERPHENYL-D14 1718-51-0 57 % REC Y SW8270C  02/26/01 15:47 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-005 Page 4
TRIAD ENGINEERING INC '

SP #5 coc
100’ UPSTREAM OF DRILL PAD 20/FROM SHORE Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 69 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
PHENOL-D5 4165-62-2 18000 2600 ug/Kg Y SW8270C  02/26/01 15:47 tjh 1.0
PHENOL-D5 4165-62-2 70 % REC Y SW8270C  02/26/01 15:47 tjh 1.0
2-FLUOROPHENOL 367-12-4 14000 2600 ug/Kg Y SW8270C  02/26/0%1 15:47 tjh 1.0
2- FLUCROPHENOL 367-12-4 54 % REC Y SW8270C  02/26/01 15:47 tjh 1.0
2,4,6-TRIBROMOPHENOL 118-79-6 12000 2600 ug/Kg Y sSW8270C  02/26/01 15:47 tjh 1.0
2,64 ,6-TRIBROMOPHENOL 118-79-6 48 % REC Y SW8270C  02/26/01 15:47 tjh 1.0

~



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-C0-P271-005 Page 1
TRIAD ENGINEERING INC

SP #5 coc
100’ UPSTREAM OF DRILL PAD 20/FROM SHORE Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 69 032001 1358 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF

ACRYLAMIDE 79-06-1 ND u 1.0 mg/L Y sW8316 03/19/01 23:14 ra 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-80-P338-006 Page 1
TRIAD ENGINEERING INC

Cw #1 coc
2000/ UPSTREAM OF CONF. AT STRAIGHT FORK Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 71 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS
Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
ALUMINUM 7429-90-5 4800 21 mg/Kg Y SW60108  02/21/01 03:23 JwJ 1.0
ANTIMONY 7440-36-0 ND u 1.0 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
ARSENIC 7440-38-2 4.5 1.0 mg/Kg Y SW6010B  02/21/01 03:23 JWwd 1.0
BARIUM 7440-39-3 170 0.21 mg/Kg Y SW6010B  02/21/01 03:23 Jwd 1.0
BERYLLIUM 7440-41-7 1.2 0.21 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
BORON 7440-42-8 ND u 21 mg/Kg Y SW6010B  02/21/01 03:23 JwJ 1.0
CADMIUM 7440-43-9 ND u 0.21 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
"' CIUM 7440-70-2 1400 10 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
_MIUM 7440-47-3 8.4 1.0 mg/Kg Y sW60108  02/21/01 03:23 JWJ 1.0
COBALT 7440-48-4 7.3 1.0 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
COPPER 7440-50-8 28 1.0 mg/Kg Y SW6010B  02/21/01 03:23 JWwJ 1.0
IRON 7439-89-6 9800 10 mg/Kg Y SW6010B  02/21/01 03:23 JwJ 1.0
LEAD 7439-92-1 13 ' 1.0 mg/Kg Y SW60108  02/21/01 03:23 JWJ 1.0
MAGNESIUM 7439-95-4 2000 10 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
MANGANESE 7439-96-5 100 2.1 mg/Kg Y SW6010B  02/21/01 03:23 JwJ 1.0
MOLYBDENUM 7439-98-7 ND u 1.0 mg/Kg Y SWé010B  02/21/01 03:23 JwJ 1.0
NICKEL . 7440-02-0 15 1.0 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
POTASSIUM 7440-09-7 1700 210 mg/Kg Y SW6010B  02/21/01 03:23 JWd 1.0
SELENIUM 7782-49-2 3.3 1.0 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
SILICON 7440-21-3 2300 21 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
SILVER 7440-22-4 ND U 1.0 mg/Kg Y SW60108  02/21/01 03:23 JWJ 1.0
SOD IUM 7440-23-5 ND u 210 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
THALLIUM 7440-28-0 ND u 1.0 mg/Kg Y SW60108  02/21/01 03:23 JWJ 1.0
TITANIUM 7440-32-6 100 0.21 mg/Kg Y SW6010B  02/21/01 03:23 JWwd 1.0
VANAD IUM 7440-62-2 15 1.0 mg/Kg Y SW60108  02/21/01 03:23 JWd 1.0
ZINC 7440-66-6 37 4.2 mg/Kg Y SW6010B  02/21/01 03:23 JWJ 1.0
Total Solids (Percent) 71 0.010 % EPA160.3 02/15/01 15:30 MHS 1.0
Acidity (Soluble) 6200 280 mg/Kg Y 02/20/01 14:44 TF 100
Alkalinity (Soluble) 1600 280 mg/Kg Y 02/20/01 14:44 TF 100
‘adecane, 2,6,10,14-tetramethyl- 1921-70-6 2000 J ug/Kg SW8270C  02/26/01 16:40 tjh 1.0

~—
PHENOL 108-95-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0

BIS(2-CHLOROETHYL)ETHER 111-44-4 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0



CT&¢E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-006 Page 2
TRIAD ENGINEERING INC

CW #1 coc
2000/ UPSTREAM OF CONF. AT STRAIGHT FORK Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 71 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2-CHLOROPHENOL 95-57-8 ND U 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
1,3-DICHLOROBENZENE 541-73-1 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
1,4-DICHLOROBENZENE 106-46-7 ND u 2300 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
1,2-DICHLOROBENZENE 95-50-1 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2-METHYLPHENOL 95-48-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
3- & 4-METHYLPHENOL v ND U 2300 ug/Kg Y sw8270C  02/26/01 16:40 tjh 1.0
N-NITROSODI-N-PROPYLAMINE 621-64-7 ND U 4700 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
H™"A"CHLOROETHANE 67-72-1 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
i __JBENZENE 98-95-3 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
ISOPHORONE 78-59-1 ND U 2300 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
2-NITROPHENOL 88-75-5 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2,4-DIMETHYLPHENOL 105-67-9 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
BIS(2-CHLOROETHOXY) METHANE 111-91-1 ND U 2300 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
2,4-DICHLOROPHENOL 120-83-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
1,2,4-TRICHLOROBENZENE 120-82-1 ND U 2300 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
NAPHTHALENE 91-20-3 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
4-CHLOROANILINE 106-47-8 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
HEXACHLOROBUTADIENE 87-68-3 ND U 4700 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
4-CHLORO-3-METHYLPHENOL 59-50-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2-METHYLNAPHTHALENE 91-57-6 2400 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
HEXACHLOROCYCLOPENTADIENE 77-47-4 ND u 2300 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
2,4,6-TRICHLOROPHENOL 88-06-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2,4,5-TRICHLOROPHENOL 95-95-4 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2-CHLORONAPHTHALENE 91-58-7 ND u 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
2-NITROANILINE 88-74-4 ND u 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
DIMETHYLPHTHALATE 131-11-3 ND U 2300 ug/Kg Y SW8270C 02/26/01 16:40 tjh 1.0
ACENAPHTHYLENE 208-96-8 ND U 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
2,6-DINITROTOLUENE 606-20-2 ND U 2300 ug/Kg Y SwW8270C  02/26/01 16:40 tjh 1.0
3-NITROANILINE 99-09-2 ND U 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
ACENAPHTHENE 83-32-9 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2,4-DINITROPHENOL 51-28-5 ND U 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
4-N1TROPHENOL 100-02-7 ND U 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
DIBENZOFURAN 132-64-9 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
. VINITROTOLUENE 121-14-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
Dr=rHYLPHTHALATE 84-66-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
4-CHLORODIPHENYLETHER 7005-72-3 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
FLUORENE 86-73-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-006 Page 3
TRIAD ENGINEERING INC

W #1 coc
2000 UPSTREAM OF CONF. AT STRAIGHT FORK Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 71 031501 1145 Ver. 4.0.187
ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Ant DilF
4-NITROANILINE 100-01-6 ND U 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
4,6-DINITRO-2-METHYLPHENOL 534-52-1 ND U 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
N-NITROSOD IPHENYLAMINE 86-30-6 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
4-BROMOPHENYL PHENYL ETHER 101-55-3 ND u 2300 ug/Kg Y Sw8270C 02/26/01 16:40 tjh 1.0
HEXACHLOROBENZENE 118-74-1 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
PENTACHLOROPHENOL 87-86-5 ND U 12000 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
PHENANTHRENE 85-01-8 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
A+ "RACENE 120-12-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
L__/BUTYLPHTHALATE 84-74-2 ND u 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
FLUORANTHENE 206-44-0 ND u 2300 ug/Kg Y sw8270C  02/26/01 16:40 tjh 1.0
PYRENE 129-00-0 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
BUTYL BENZYL PHTHALATE 85-68-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
3,3-DICHLOROBENZIDINE 91-94-1 ND U 4700 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
BENZO(CA)ANTHRACENE 56-55-3 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
CHRYSENE 218-01-9 ND U 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
DI-N-OCTYLPHTHALATE 117-84-0 ND U 2300 ug/Kg Y sSWw8270C  02/26/01 16:40 tjh 1.0
BENZO(B)FLUORANTHENE 205-99-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
BENZO(K)FLUORANTHENE 207-08-9 ND u 2300 ug/Kg Y sSw8270C  02/26/01 16:40 tjh 1.0
BENZO(A)PYRENE 50-32-8 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
INDENO(1,2,3-CD)PYRENE 193-39-5 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
DIBENZO(CA, H)ANTHRACENE 53-70-3 ND U 2300 ug/Kg Y sW8270C  02/26/01 16:40 tjh 1.0
BENZO(G,H, I )PERYLENE 191-24-2 ND U 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
BENZYL ALCOHOL 100-51-6 ND u 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjih 1.0
BENZOIC ACID 65-85-0 ND u 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
BIS(2-CHLOROISOPROPYL )ETHER 108-60-1 ND U 2300 ug/Kg Y SwW8270C . 02/26/01 16:40 tjh 1.0
SURROGATE RESULTS .
NITROBENZENE-D5 4165-60-0 9600 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
NITROBENZENE-DS 4165-60-0 41 % REC Y SW8270C  02/26/01 16:40 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 10000 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2-FLUOROBIPHENYL 321-60-8 42 % REC Y SW8270C  02/26/01 16:40 tjh 1.0
TERPHENYL-D14 1718-51-0 12000 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
TERPHENYL-D14 1718-51-0 52 % REC Y SW8270C  02/26/01 16:40 tjh 1.0
P L-D5 4165-62-2 15000 2300 ug/Kg Y Sw8270C  02/26/01 16:40 tjh 1.0
PHewOL-D5 4165-62-2 64 % REC Y SW8270C  02/26/01 16:40 tjh 1.0
2-FLUOROPHENOL 367-12-4 12000 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2-FLUOROPHENOL 367-12-4 53 % REC Y SW8270C  02/26/01 16:40 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Laboratory

John Meeks Laboratory Number TA1-B0-P338-006 Page 4
TRIAD ENGINEERING INC

W #1 coc
2000’ UPSTREAM OF CONF. AT STRAIGHT FORK Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix SLUDGE
Sampled by CLIENT % Solids 71 031501 1145 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF
2,4 ,6-TRIBROMOPHENOL 118-79-6 8700 2300 ug/Kg Y SW8270C  02/26/01 16:40 tjh 1.0
2,4,6-TRIBROMOPHENOL 118-79-6 37 % REC Y SW8270C  02/26/01 16:40 tjh 1.0



CT&E Environmental Services Inc.
Laboratory Division: Charleston Labora tory

John Meeks Laboratory Number TA1-C0-P271-006 Page 1
TRIAD ENGINEERING INC

cw #1 coc
2000/ UPSTREAM OF CONF. AT STRAIGHT FORK Date Sampled 01/06/01 00:00
Date Received 02/13/01 11:00
Type F Matrix WATER
Sampled by CLIENT % Solids 71 032001 1358 Ver. 4.0.187

ANALYSIS FOR REQUESTED PARAMETERS

Analyzed Parameter CAS No. Result Flg RLimit Units S Method Date/Time/Anl DilF

ACRYLAMIDE 79-06-1 ND u 0.26 mg/L Y sW8316 03/19/01 23:26 ra 1.0
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ENVIROSCAN, INC

January 23, 2001

Mr. John Nottingham
Triad Engineering, Inc.
4980 Teays Valley Road
Scott Depot, WV 25560

RE:  Geophysical Survey
Big Branch Slurry Impoundment
Martin County Coal Corporation
Martin County, KY
Enviroscan Reference Number 120015

Dear Mr. Nottingham:

Pursuant to our proposal, dated December 11, 2000, Enviroscan, Inc. completed a
geophysical survey of the above-referenced site between December 18 through 20, 2000. The
methods and results of the survey are described in the following text and figures.

Survey Purpose

The geophysical survey area lies in a dammed valley that has been used by the Martin
County Coal Corporation as a coal washing slurry impoundment. According to information
provided by Triad Engineering, Inc. (Triad) and the Mine Safety and Health Administration
(MSHA), the impoundment bottom failed, releasing semi-liquid coal slurry into nearby mine
workings. The purpose of the geophysical survey was to determine whether there is geophysical
evidence to constrain the location of the presumed conduit or breakthrough from the
impoundment into the mine workings. The survey area consists of a recently constructed earthen
drilling pad extending out into the slurry impoundment. The locations of selected recent
boreholes (by others) within the survey area are depicted on Figure 1.

1051 Columbia Avenue @ Loncoster, Pennsylvanio 17603 @ 717 /396 8922 @ Fax 717 /396 8746 @ amail@enviroscan.com o www.enviroscan.com
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Survey Method

Based on the site conditions and survey purpose, Enviroscan performed a mise-a-la-
masse electrical profiling survey. The mise-a-la-masse method is commonly used in the mining
industry to map the extent of conductive ore bodies. The principles of the mise-a-la-masse
method are depicted in Appendix A, and are described in detail in e.g. Telford, W.M., Geldart,
L.P., and Sheriff, R.E., 1990, Applied Geophysics, Cambridge University Press. The method 1s
based on the idea that an electrically conductive subsurface body (in this case the slurry-filled
mine working and conduit/breakthrough area) will radiate the signal from an inserted current
electrode. Concentrations of current flow at the ground surface are expected to mimic the
footprint of the conductive body.

In this case, mine workings containing electrically conductive slurry were energized by a
current source electrode inserted through borehole DH1-11. A current sink electrode was placed
on the far western shore of the impoundment — at a distance of over 1500 feet representing
essentially electrical infinity. The approximate footprint of the slurry-filled mine workings, and
the possible breakthrough zone were then delineated by mapping the current flow from the
energized mine workings. Current flow was mapped as voltage using a pair of voltage electrodes
(with a constant 20-foot spacing) attached to a high-impedance microvolt meter. The voltage
electrodes were walked along linear profiles radiating from the current electrode borehole, with
the voltage electrodes arranged collinearly with the borehole. For each measurement, the
midpoint of the voltage electrodes was measured using a backpack-mounted Trimble Pathfinder
global positioning system (GPS) receiver in contact with 6 to 8 position-fixing satellites. Real-
time communication with OmniStar resulted in differential GPS (DGPS) positioning with an
accuracy of plus or minus approximately two feet. The applied signal was generated by an
Advanced GeoSciences Sting R1-IP earth resistivity meter. The voltage measurements were also
collected and digitally recorded by the Sting R1-IP.

The field survey was conducted on the nights of December 19 and 20, 2000. Nighttime
work was necessitated by the contemporary drilling efforts on the site. In order to minimize
“leakage” of electrical current from the mine workings, drilling steel was removed from any
active holes prior to commencement of the electrical survey, and readings were spread across two
nights, to allow avoidance of the drill rigs themselves. Note that a drill rod is reportedly stuck in
borehole DHX-2 (see Figure 1), but it extends no closer than approximately 10 feet to the top of
the coal seam.

1057 Columbia Avenue » Lancaster, Pennsylvania 17603 e 717/396 8922 @ Fax 717/396 8746 e emcil@enviroscan.com @ wwnw.enviroscan.com
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The field voltages from the survey stations depicted in Figure 1 were subjected to
removal of a geometric factor derived from standard equations for a gradient array (see €.g.
Telford et al., 1990). The corrected voltages were contoured using the statistical kriging
algorithm in SURFER by Golden Software, and are depicted in Figure 2. Note that Figures 1, 2
and 3 also depict a depression that was GPS-surveyed by Enviroscan in the field, and which the
drillers reported was suffering active subsidence during the drilling operations.

The main feature of Figure 2 is a zone of high voltage that mimics the reported westward
extent of mine workings near the surficial depression. This high voltage zone presumably
mimics the footprint of a subsurface electrically conductive zone in contact with the electrode
inserted through DH1-11. A portion of the mine workings containing slurry (or other wet and
therefore electrically conductive earth materials) would produce such a zone. The footprint of
this zone is shown in gray on Figure 3. Note that it presumably extends some distance eastward
(beyond the geophysical survey data coverage).

Superimposed on the overall high voltage anomaly are two distinct peaks (and a third
subtle peak). The footprints of the two main peaks are highlighted on Figure 3. These peaks
should represent areas where a portion of the electrically conductive target extends closer to the
ground surface — e.g. areas of current leakage from the electrified mine workings. Such current
leakage would certainly occur through the breakthrough/conduit from the slurry impoundment,
and could also occur along natural mineralized or oxidized near-vertical joints or fractures
intersecting the mine workings. Note that none of the three anomaly peaks coincide with
contemporary drilling operations or features, and are therefore interpreted as representing actual
subsurface conditions rather than artifacts or interference.
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ENVIROSCAN, INC.

Mr. Nottingham
January 23, 2001

Page 4

€nc.:

We have appreciated this opportunity to work with you. If you have any questions,
please do not hesitate to contact me.

Figure 1: Geophysical Survey Data Coverage
Figure 2: Mise a la Masse Survey Data

Figure 3: Mise a la Masse Survey Interpretation
Appendix A: Mise-a-la-Masse Method Schematic

Sincerely,
Enviroscan, Inc.

(:"1\\/) J I
bt

fr ] [
Timothy D. Bechtel, Ph.D., P.G.
Principal Geophysicist
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Appendix A

Mise-a-la-Masse Method Schematic
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